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SUMMARY OF SUBJECT MATTER 

TO: Members of the Subcommittee on Water Resources and Environment 

FROM: Subcommittee on Water Resources and Environment Staff 

SUBJECT: Hearing on the Impact of Aquatic Invasive 

Species on the Great Lakes 


Purpose of Hearing 


On Wednesday, March 7, 2007, at 2:00 p.m., in Room 2167, Rayburn House Office 
Building, the Subcommittee on Water Resources and Environment will receive testimony from 
representatives of the U.S. Environmental Protection Agency, the State of Michigan, the Great 
Lakes Commission, the City of Racine, Wisconsin, the Great Lakes and St. Lawrence Cities 
Initiative, the Little Traverse Bay Bands of Odawa Indians, academia, environmental groups, port 
facilities, and the power sector on the impact of aquatic invasive species on the Great Lakes. 


Background 

Aquatic Invasive Species in the Great Lakes 

The Problem: As a result of the increasing globalization of trade, speed of maritime travel, volume 
of cargo shipments, and tourism, the probability of accidental introductions of aquatic invasive 
species in the United States has increased in recent decades. The Great Lakes region has been 
negatively impacted by aquaac invasive species in part because of its location as a center of 
population and trade, Of the estimated 230 non-native aquatic species that are now found in the 
United States, at least 70% - over 162 species - can be found in the waters of the Great Lakes. 
These invasive incursions have already had profound environmental, economic, and public health 
impacts on the region. Without additional federal, state, or local action, the numbers of aquatic 
invasive species — and the co-sts to the American public, businesses, and environment - are expected 
to increase over amc. 



Aquatic invasive species consist of fish, plants, moUusks, invertebrates, insects, algae, and 
micro-organisms that are not native to an aquatic ecosystem. Because aquatic invasive species do not 
have natural predators, they can quickly become established and disrupt many ecosystems. Not only 
can aquatic invasive species displace and degrade native species and ecosystems, they can also cause 
serious damage to water infrastructure. While aquadc invasive species have been brought into the 
waters of the United States since colonial times, the Great Lakes were first impacted on a major 
scale in the 1950s. 

The Great Lakes are one of the most important water resources on Earth. All five lakes 
combine to contain around 20% of the total global fresh surface water. The region surrounding the 
Great Lakes (both the U.S, and Canada) has a population of around 40 million people. As home to 
some of the major industrial centers in the United States and Canada, the Great Lakes region is a 
major manufacturing, transportation, and trade hub. The lakes have, from the earliest human 
settlement, provided a convenient and effecdve means for transporting natural resources and 
manufactured goods around the region. In addidon, the lakes support the largest freshwater fishery 
in the world — consisting of both commercial and recreadonal fishing. Because so much commerce 
relies and is centered on the lakes, a healthy Great Lakes ecosystem is critical not only for the 
economic health of the region, but for the nation as a whole. 

Aquatic invasive species first disrupted the Great Lakes ecosystem on a large-scale in the 
1950s. The sea lamprey is an eel-like fish from the coastal north Atlandc that attaches to other fish 
and drains them of blood and othet bodily fluids. The sea lamprey entered the upper Great Lakes 
through the Welland Canal around Niagra Falls. By the 1950s, the top nadve predatory fish — the 
lake trout - was already in decline due to over- fishing and habitat degradation. This led the sea 
lamprey to become a dominant predatory species and begin to decimate other native Great Lakes 
fish populations. Moreover, in the absence of the lake trout as a predator, another invasive speciCvS — 
the common alewife - began to overpopulate. By the 1960s alewives were so populous that they 
outstripped their food sources and began dying in huge quanrides. Billions of starved, dead alewives 
washed up on the shores of Lake Michigan. Lakeside municipalities along Lake Michigan had to 
expend considerable tax resources to clean up the dead alewives. In order to control the alewife 
populations, fishery managers introduced salmon to Lake Michigan - a non-native species to the 
Great Lakes - in the mid-1960s, I'he salmon were so successful in containing the alewife population 
that they, too, ended up outstripping this food source and washing up, themselves, on the shores of 
Lake Michigan. Today, fishery managers now must tty to achieve a delicate balance between these 
two non-native species by stocking Lake Michigan with alewives as a food supply for the salmon 
(which are now fished by both recreadonal and commercial fishermen). 

In 2001, scientists estimated that 162 aquadc invasive species of all variedes had taken up 
residence in the Great Lakes. Some researchers have found that figure now tops 170 aquatic invasive 
species. Researchers also estimate that a new invasive species will be discovered at a rate of one 
every eight months. The U.S. Geological Survey (USGS) has found that the largest group of aquatic 
invasive species in the Great Lakes is aquadc or wetland plants, followed by fish, then algae. 

Assorted other species, including moUusks, invertebrates and micro-organisms, combined for 22% 
of the total aquadc invasive species listed in the USGS survey.’ 


http./,4>iolQ£v.usgS-gov/s-'-t/noframe/x1 85-htm (accessed 26 February, 2007) 
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The following is a listing of some of the many aquatic invasive species that inhabit the Great 

Lakes and negatively impact the ecosystem and economy, 

5^ Zebra Mussel: Small, opportunistic biter-feeding crustaceans from eastern Europe. 
Scientists believe that zebra mussels were introduced into the Great Lakes through 
contaminated ballast water in the late 1980s. They reproduce rapidly and consume very large 
amounts of microscopic plants and animals, depriving native species of food. While zebra 
mussels are individually very small, densities of over 1 million zebra mussels per square 
meter have been found in Lake Erie. The sheer mass of zebra mussels can clog and 
potentially overwhelm water-related infrastructure, such as Eesh water intake pipes used for 
drinking water. While zebra mussels can improve water clarity, their feeding also dramatically 
impacts and depletes the food chain in the ecosystems the mussels have invaded. 

Researchers have also associated the presence of zebra mussels with toxic algal blooms that 
foul drinking water supplies. 

^ Sea Lamprey: An eel-like fish from the coastal north Atlantic that attaches to other fish and 
drains them of blood and bodily fluids. Scientists believe that the sea lamprey entered the 
Great Lakes through the Welland Canal in 1921. A single adult sea lamprey can kill as much 
as 40 pounds of fish in a 12- to 20-month period. This species has caused the extinction of 
three species of whitefish and the decline of several other major native fish species 
(including lake trout), resulting in negative impacts on commercial and recreational fisheries. 

^ Quagga Mussel: Small, opportunistic filter-feeding cmstaceans from eastern Europe, 

Researchers believe that they entered the Great Lakes through ballast water around 1989. 
They reproduce rapidly and consume very large amounts of microscopic plants and animals, 
depriving native species of food. Very similar impacts to the zebra mussel. 

^ Round Goby: Aggressive fish from eastern Europe first discovered in the Great Lakes 
region in 1990. Scientists believe it probably arrived via contaminated ballast water. It has 
decimated the small-mouth bass population by consuming their eggs. 

^ European Ruffe: The European ruffe is native to northern Europe and Asia. Researchers 
believe that it probably entered the Great Lakes through contaminated ballast water in the 
early 1980s. The ruffe can compete for food and habitat with native Great Lakes fish such as 
yellow perch. They also consume large amounts of the eggs of commercially important 
native fish such as lake whitefish. 

^ Viral Hemorrhagic Septicemia (VHS): An infectious viral disease that affects fish. 

Originally a virus found in salt water, it has been a problem in Europe for many years. The 
VITUS made its first appearance in the Great Lakes region in 2005. Fishery managers believe 
that VHS was introduced through contaminated ballast water. The virus poses no human 
risk, but has been linked to several fish kills and is of increasing concern in the Great Lakes 
region. It causes internal bleeding in fish, destruction of internal organs, and can manifest 
itself with external tumors. National Oceanic and Atmospheric Administration ^OAA) 
researchers have found that VHS has been responsible for several large fishkills in the Great 
Lakes. They also believe that nearly 50 Great Lakes fish species are susceptible to the virus, 
including several commercially important ones. 
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^ Whirling Disease {MyxoboJus ccrcbraJis)'. A pathogenic protozoan parasite from Europe 
that affects the nervous systems of trout. Researches believe that the parasite entered the 
United States through contaminated trout in 1955. The parasite attacks the fish cartilage and 
has devastated some trout populations. It is a severe problem in rivers and streams in 
western states, but has been primarily confined to fish hatcheries where close fish proximity 
makes transmission easier. 

> Purple Loosestrife {Lythrum salicaria): An ornamental, wetland plant from Eurasia that 
is displacing cattails and other native wetland vegetation. Scientists believe it was brought 
into the United States in the early nineteenth century. Purple Loosestrife has no value as a 
food source for native wildlife and is less suitable as habitat than native wetland plant 
species. 

5ot//'ces.’ Aquatic invasive species incursions are, in part, a function of human population migrations 
and increasing global trade. Increases in the number of people traveling, and the speed and methods 
of travel and trade have all played a part in increasing the rate of introduction and survival rates of 
non-native plants, animals, and micro-organisms into the Great Lakes. 

Non-native species have a greater chance of surviving and then establishing themselves in 
new habitats when they come from a region that is similar to the ecosystem they are introduced to. 
For example, aquatic invasive species from northern and eastern Europe, Korea, northern China, 
and Japan may have an easier rime establishing themselves in new habitats in the Great Lakes than 
species from, for example, south-east Asia. The NOAA’s Great Lakes Environmental Research 
Laboratory reports that the most successful invasive species to take hold in the Great Lakes are 
from eastern Europe — specifically from the Black, Caspian, and Azov Seas. Species from the coastal 
North Atlantic Ocean ate the second most established aquatic invasive species. They have not, 
however, been as effective at establishing new habitats as eastern European species. 

Aquatic invasive species in the Great Lakes come from a variety of sources. In general, any 
untreated material (water, wood, soil, etc.) can serve as a possible pathway for aquatic invasive 
species. Among the most prevalent pathways, however, are cargo ships. The vectors can include a 
vesseFs ballast water, anchor chains, and hulls. The recreational boating industry is also of concern 
because many invaders, such as zebra or quagga mussels, can survive for long periods of time in 
bilge water or while attached to the exterior of water-craft during transport. For example, California 
officials recently found quagga mussels in Lake Havasu near the Arizona border. They believe that a 
recreational boater unknowingly brought the mussels into the lake after returning from a trip to the 
Great Lakes and failed to adequately clean and dry the boat. Some non-native species — such as 
salmon — were introduced to the region to suppress other aquatic invasive species. Some of these 
now serve a central function in supporting recreational and commercial fisheries. 


Impact of Aquatic Invasive Species on the Great Lakes 

Environmental Impacts: Invasive species can have significant environmental impacts because 
they can disrupt ecosystems. Because non-natives often have no natural predators they can dominate 
ecosystems very quickly. Not only can their population skj^rocket, they can compete for food 
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supplies, introduce new pathogens that can decimate native species populations, and consume native 
species. The environmental impacts of aquatic invasive species in the Great Lakes have included: 

^ The loss of the native lake trout population due to the sea lamprey; 

^ Zebra mussels improving water clarity, while at the same time disrupting the food chain of 

native species; 

The disappearance from Lakes Michigan, Huron, Erie, and Ontario of a small shiimp-like 
invertebrate called Diportia — part of the native ecosystem food chain. NOAA scientists 
believe that the zebra mussel may be out-competing Diporeia for algae, a food source shared 
by both species ; 

^ Native clam and mussel population decreases due to competition from the zebra and quagga 
mussels; 

Declining health of the lahe while fish - a commercially valuable Great Lakes fish. This is 
likely due to the disappearance of Dipoma- the lake whitefish’s primary food; 

^ Declines in the yellow perch population in Lake Michigan. This is likely due to the increased 
frequency of toxic algal blooms associated with zebra mussels. 

Economic Impacts: estimating the exact economic costs of aquatic invasive species is 

difficult, the financial burden placed on the nation is very large. A 2000 study by Cornell University 
in the scientific journal, BioSaerrce, placed the damage costs to the entire country at $138 billion 
annually. A 2001 study attributed national net economic losses due to invasive fish at approximately 
$1 billion per year. 

In the Great Lakes, zebra mussels have cost, according to some sources, an estimated $5 billion over 
ten years for cleaning infrastructure such as water intake pipes, filtration equipment, and power 
generating infrastructure. The annual eradication program for sea lampreys costs between $10 
million and $15 million. The spread of the purple loosestrife - an invasive aquatic plant common to 
the Great Lakes - results in costs of $45 million per year due to forage losses and control costs, 
according to Cornell University researchers. 

Costs ate incurred across a whole spectrum of economic activities. These include: 

^ The municipal, power, and industrial sectors: Facilities must clean intake pipes of mussels 
and other organisms that impede the flow of water. For example, zebra mussel control 
efforts can place huge costs on municipalities and industry. One source cites average annual 
costs for large municipalities at approximately $360,000. The U.S. Geological Survey cited 
average annual control costs for hydro-electric plants at $83,000, fossil fuel plants at 
$145,000, and nuclear power plants at $825,000; 

y^ The tourism industry: Beaches are closed due to algal blooms, and recreational fish-stocks 
arc reduced due to competition from aquatic invasive species. Boat engines and steering 
equipment can become jammed and ruined with non-native plants, such as hydiilla or water 
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hyacinth, and zebra and quagga mussels can clog engine water intakes. In 1 993, the 
congressional Office of Technology Assessment determined that $100 million per year was 
spent on invasive aquatic weed control; 

Commercial fisheries: Valuable commercial fisheries, such as the lake whilefish, are declining 
due to habitat and food supply competition, as well as aquatic invasive species (such as the 
European ruffe and the round goby) eating their eggs. A 1999 study from Cornell places 
costs to fisheries from invasive species at $1 billion annually. The fishhook waterflea adds to 
the costs for the fishing community because it clogs fishing nets; 

^ Home-owners and communities: Homes adjacent to water bodies are valued substantially 

higher than those located farther away from water. However, waterfront values can decline if 
the water body is impaired. For example, water bodies that are choked with aquatic invasive 
plants, or have had their recreational fishing stocks decimated by aquatic invasive pathogens 
or competing fish may result in the values of adjacent properties declining; 

Finally, state and municipal finances are impacted from the decrease in tax revenues from the impact 
of aquatic invasive species on activiries that are state revenue sources, as well as on expenditures to 
miagate the effects of aquatic invasive species (clean-up, eradication, population controls, public 
education, etc.). 


Public Health Impacts: invasive species in the Great Lakes can also cause public health 

impacts. This is very important for residents of the region, as the Great Lakes are the only coastal 
waters of the United States used for drinking water. These public health impacts include harmful 
algal blooms, deterioration in drinking water quality, and beach closures. 

^ Harmful Algal Blooms: NOAA Great Lakes Environmental Research Laboratory 

researchers have found a relationship between the presence of zebra mussels and harmful 
algal blooms in the Great Lakes. Some harmful algal blooms can jeopardize human health, as 
well as destroy the ecosystems where they are located by depleting the surrounding water of 
oxygen. Algal blooms develop when certain conditions, such as high nutrient or light 
conditions, cause the algae to reproduce rapidly. Some algal blooms are harmless, but some, 
such as produce toxins that are harmful to humans, fish, and Great Lakes habitats. 

'Fhese harmful algal blooms can produce neurotoxins, livei toxins, cell toxins, and skin 
irritants. The symptoms produced by ingestions of these toxins by humans can include 
nausea, vomiting, acute liver failure, muscle cramps, paralysis, skin irritations, rashes, and 
respiratory failure. 

Deterioration in Drinking Water Quality: NOAA Great Lakes Environmental Research 
Laboratory researchers have found a relationship between die presence of zebra mussels and 
harmful algal blooms in the Great Lakes. Algal blooms may cause smell and odor problems 
in water. In addition, researchers have determined that several virulent micro-organisms 
develop within toxic blue-green algal blooms. These micro-organisms are included on the 
U.S. Environmental Protection Agency's Candidate Contaminant List of dangerous micro- 
organisms and chemicals, required under the Safe Drinking Water Act Amendments of 
1996. 
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^ Beach Closures: After the dramatic iaciease in the population of the non-native common 
alewife in the 1960s, billions of dead alewives began to wash up on shore due to starvation. 
In order to make the beaches safe for humans, bulldozers were needed in some areas to 
clean the shoreline of the massive quantities of dead fish. The need to clean Great Lakes 
beaches have declined in recent years, however, because of declining alewife popularions. 

> In 2004, 13% of the monitored U.S. Great Lakes beaches were closed 10% of the time. This 
IS an increase from 1 998, when only 9% of the beaches were closed at least 1 0% of the time. 
The reasons for these beaches closures have varied -- but include algal blooms and the 
presence of bacteria such as B. co/i ot Bnterocoeci. 

> Finally, communities increasingly find themselves expending resources to clean the shells of 
dead zebra mussels from local beaches. 


Witnesses 
PANEL I 


U.S. Environmental Protection Agency 
Honorable Benjamin H. Grumbles 
Assistant Administrator for Water 

Little Traverse Bay Bands of Odawa Indians 
Honorable Frank Ettawageshik 
Tribal Chairman 

City of Racine, Wisconsin 
Honorable Gary Becker 
Mayor 

Also testifying on behalf of: 

Great Lakes and St Lawrence Cities Initiative 

Michigan Office of the Great Lakes 
Mr. Ken DeBeaussaert 
Director 

Also testifying on behalf of: 

Great Lakes Commission 
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PANEL II 


Notre Dame University 
Dr. David Lodge 

Department of Biological Sciences 

Duluth Seaway Port Authority 
Mr. Adolph Ojard 
Executive Director 

National Wildlife Federation 
Mr. Andy Buchsbaum 
Director, Great Lakes Office 
Also testi^’ing on behalf of; . 
Healing Our Waters - Great Lakes Coalition 

New York Power Authority 
Mr. John Kahabka 

Manager of Environmental Operations 
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HEARING ON THE IMPACT OF AQUATIC 
INVASIVE SPECIES ON THE GREAT LAKES 


Wednesday, March 7, 2007 

House of Representatives, 

Committee on Transportation and Infrastructure, 
Subcommittee on Water Resources and Environment, 

Washington, DC. 

The subcommittee met, pursuant to call, at 2:00 p.m., in room 
2167, Rayburn House Office Building, the Honorable Eddie Bernice 
Johnson [chairman of the committee] presiding. 

Mr. Costello. [Presiding] The Subcommittee will come to order. 
I want to welcome all of our witnesses here today, and thank you 
for being here. 

The Chair of this Subcommittee, Eddie Bernice Johnson, is on 
the Floor managing a bill right now. So as soon as she is finished, 
I think there were three amendments that they were debating to 
the bill. As soon as she completes her work on the Floor, I would 
expect that we will have votes in the next 15 minutes or so. We 
will come back and she will be in the chair at that time. 

So at this time, I would ask unanimous consent that the full 
statements of both the Chairperson of this Subcommittee, Eddie 
Bernice Johnson, and my statement be included in the record, and 
any other opening statements that members would like to submit 
for the record. 

Hearing no objection, so ordered. 

I want to welcome our witnesses here today. The first panel is 
seated, and we will proceed to recognize you in order. We will be 
under the five minute rule. As we proceed under the five minute 
rule, we would ask our witnesses to summarize their testimony 
within five minutes and then we will recognize the other witnesses 
and there will be time for questions as well. 

We are very pleased to have a very distinguished panel of wit- 
nesses on our panel here this afternoon. First, we have the Honor- 
able Benjamin H. Grumbles, the Assistant Administrator for Water 
for the United States EPA. Next we have the Honorable Frank 
Ettawageshik, the Tribal Chairman of the Little Traverse Bay 
Band of Odawa Indians. Next we have the Honorable Gary Becker, 
the Mayor of the City of Racine, Wisconsin. He is also testifying on 
behalf of the Great Lakes and St. Lawrence Cities Initiative. Fi- 
nally, we have the Honorable Ken DeBeaussaert, Director of the 
Office of the Great Lakes for the State of Michigan, and also testi- 
fying on behalf of the Great Lakes Commission. 

( 1 ) 
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So before we go to our witnesses, I would recognize at this time 
Dr. Ehlers, sitting in for the Ranking Member of this Sub- 
committee. 

Mr. Ehlers. Thank you very much, Mr. Chairman. It is a pleas- 
ure to be here. I have spent a lot of time on invasive species issues, 
including sponsoring several bills on that. I appreciate your taking 
this issue up. 

Also, I am filling in for the Ranking Member. For those who are 
not familiar with political nomenclature in the Congress, Ranking 
Member does not mean the most rank member 

[Laughter.] 

Mr. Ehlers. — ^but rather the highest ranking Republican. So I 
am filling in for Mr. Baker, who has to be on the Floor for a short 
period of time. He has a statement that he has presented and rath- 
er than read it, Mr. Chairman, I will just move that his statement 
be entered into the record. 

Mr. Costello. Without objection. 

Mr. Ehlers. Thank you very much. I reaffirm my pleasure at 
being here. As the sponsor of several bills, the sooner we can act 
on this, the better. 

I might also express my pleasure at the panel selected. I know 
all of them personally, I have worked with all of them on this 
issue, and I am sure we are going to hear words of great wisdom 
from all of them. 

With that, I will yield back. 

Mr. Costello. Thank you. Dr. Ehlers. 

I understand that, Mr. Grumbles, you have to leave at 3:00 
o’clock, is that correct? What we will do then is we will ask you to 
present your testimony first. After you conclude, I will ask Sub- 
committee members if they have questions for you. So before we go 
to the other witnesses, we will let you give your testimony, and 
then we will have an opportunity to ask questions at that time. 

So if you will proceed, and again, thank you for being here. 

TESTIMONY OF THE HONORABLE BENJAMIN H. GRUMBLES, 

ASSISTANT ADMINISTRATOR FOR WATER, UNITED STATES 

ENVIRONMENTAL PROTECTION AGENCY 

Mr. Grumbles. Thank you, Mr. Chairman, and Congressman 
Ehlers, in particular, I want to thank you for your leadership over 
the years on the Great Lakes. And Congressman Salazar, thank 
you as well for your leadership on this important Subcommittee 
and for convening this hearing on one of the most pressing and im- 
portant environmental, ecological and economic threats to the 
Great Lakes, and to the Country, and that is invasive species. The 
Great Lakes is a vast but fragile ecosystem, and the focus of this 
hearing is appropriate, it focuses on one of the greatest threats, 
invasive species. 

On behalf of Administrator Steve Johnson of ERA and also the 
Great Lakes Interagency Task Force, I am delighted to present tes- 
timony describing important actions that are underway and addi- 
tional actions that are needed to respond to this great challenge. 

The first thing I would say, Mr. Chairman, is that the Presi- 
dent’s Executive Order in May of 2004 did several things, one of 
which was to establish an interagency task force. Another was to 
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support the important work of a regional collaboration. This re- 
gional collaboration was an impressive fusion of ecology and democ- 
racy to bring together groups, government, non-governmental 
groups from all levels to work on the challenges to the Great 
Lakes. One of the highest and most important priorities has been 
to make further progress in reducing the spread and preventing 
the introduction of invasive species. Seven of the 48 near-term ac- 
tions that the Administration agreed to in the context of the follow- 
up to the executive order and the regional collaboration specifically 
focus on invasive species. 

As you know, and all of the folks in this room know, who are 
here to celebrate and also recommit to the importance of the Great 
Lakes know, that invasive species are one of the greatest chal- 
lenges. There are approximately 180 aquatic invasive species that 
have been introduced over the years into the Great Lakes, an aver- 
age of one every eight months, a new invasive species is intro- 
duced. We all know that this is an environmental and an ecological 
threat, and a very significant one at that. Some of the estimates 
are that the costs for the treatment and control of zebra mussel im- 
pacts on industrial and municipal facilities are estimated at $100 
million to $200 million annually, just in the Great Lakes. And of 
course, there is the ecological damage beyond the economic dam- 
age, the ecological damage and disruption of the food chain, as well 
as the potential spread of different type of viruses and diseases 
that can affect birds and fish and people. 

Another one of the menacing species knocking at the door of the 
Great Lakes is the Asian carp. The Asian carp can grow rapidly to 
over 100 pounds. They can breed so fast that Australians have 
named them river rabbits. They could have a devastating impact 
on the Great Lakes by out-competing native fish for plankton. That 
is why we feel it is so important to continue to make progress on 
a sustainable approach of physical barriers, such as the Asian carp, 
or the electrical barriers preventing the introduction of carp to 
Lake Michigan, as well as many other steps. 

Mr. Chairman, I want to focus on some of the important actions 
to date. The testimony goes into great detail. EPA is strongly sup- 
ported by agencies such as the U.S. Fish and Wildlife Service, var- 
ious councils and task forces and resource groups. The basic point 
is, we all recognize, working with our State and local and non-gov- 
ernmental partners, we need to do more, we need to do much more 
in terms of the invasive species threat. Some of the specific things 
that I would like to comment on are the agreement that EPA has 
with the Coast Guard. We are a cooperating agency in an ex- 
tremely important effort that the Coats Guard has underway, and 
that is to propose ballast water treatment standards. We think it 
is extremely important for Congress to act on this issue of invasive 
species in the Great Lakes and beyond. We think that there are 
many important tools to use, such as NAISA and reauthorizing and 
strengthening that statute. We think it is important to move be- 
yond just exchange to treatment. That is why we support strength- 
ening of the overall standards and framework for regulating ballast 
water. 
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And Mr. Chairman, I would be delighted to answer questions at 
the appropriate time. Thanks very much for the opportunity to tes- 
tify. 

Mr. Costello. Thank you, Mr. Grumbles. 

Let me recognize at this time Dr. Ehlers. 

Mr. Ehlers. Thank you, Mr. Chairman. 

Eirst of all, Mr. Grumbles, you commented several times about 
the ecological and economic threat we face. I think it is more than 
a threat, it is an ecological and environmental disaster. The costs 
that we are incurring with this is just outrageous, just in Michigan 
alone, when you look at the figures for dealing with the zebra mus- 
sel and some of the other species coming in. 

And I am just getting awfully frustrated with the slow pace at 
which we are addressing this. It is typical Government action. I 
know I am part of the Government. But there is always this dis- 
pute about who is supposed to do what. Take for example, the elec- 
tronic barrier to keep the Asian carp out of the Great Lakes. I have 
been beating people up on that for years. But they says, well, the 
Corps of Engineers has to do it. The Corps says, well, we don’t 
have the money to do it. Then it comes to the problem of mainte- 
nance, who is going to maintain it afterwards. The Corps doesn’t 
have maintenance money. The local communities aren’t sure they 
have enough money. And it is just going on and on. If that Asian 
carp ever gets through there into the Great Lakes, we are talking 
at least a $6 billion a year cost, all because we don’t have the 
money to put a few million dollars into electronic barriers. 

A specific question on the ballast water standards, I appreciate 
that the Coast Guard is finally getting into action on that. They 
were given responsibility by the Congress in the early 1990’s to ad- 
dress this and never have. So now they are setting ballast water 
standards. I appreciate that they are setting ballast water stand- 
ards. But again the point is, where is the research that says what 
the standard should be? Where is the research that is trying to de- 
fine the basic standards or the basic processes that should be used 
in determining the standards? Is it going to be ballast water ex- 
change? If that doesn’t do it, what about the sediments? How do 
you deal with that? I haven’t seen any answers on that yet. At the 
same time, I have introduced a bill on that for a number of years, 
just to do the research. And I fault the Congress as much as I do 
anyone in the Administration on this. It still is not in law, there 
is still not good research being done by university level researchers 
telling us exactly what the pathways are, how things get in here, 
what we have to do to achieve, to really stop them in every way 
possible. 

So I don’t want to vent on you, Ben, because you have been a 
hero in a lot of this. But it is extremely frustrating that these prob- 
lems have been there for years now. I have been in the Congress 
13 years, and they were here before I started. And we are still 
spinning our wheels on something as simple as ballast water 
standards, preventing the little critters from getting in, or the big 
critters. I am especially disturbed at the length of time it is taking 
to get that electronic barrier in. If Asian carp ever gets in, there 
is going to be recriminations on every newspaper in the Great 
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Lakes States, condemning the Government in round terms for not 
having installed that and stopped them. 

Enough sermons. But I would appreciate any comments and ad- 
vice you have to offer. 

Mr. Grumbles. Congressman, thank you. I think the key is pre- 
vention and technology and also awareness of the economic as well 
as the ecological damage that is occurring. I fully agree with you, 
it is not just a threat, it is a current problem. But it can get worse 
if we don’t all work together to be more proactive. 

In terms of the economics, EPA is working with other agencies 
on developing and using bioeconomic tools to really get a better 
number. We think it is important to do that, to help increase 
awareness, and that will help lead to more action. 

In terms of technology, I think it is important to continue to 
push more and more for more information to pursue more science 
to develop those technologies. EPA’s environmental technology 
verification program is an important component of that. We have 
entered into a memorandum of agreement with the Coast Guard. 
We expect that there will be protocols specifically for environ- 
mental technology verification testing being validated. What we are 
looking at is a final draft of the protocols being validated by Coast 
Guard and Navy, at Navy’s testing facilities, which has been re- 
cently enhanced to support ballast water technology testing and 
verification. 

So I fully appreciate the spirit and also the substance of your 
comments about moving ahead more quickly and accelerating the 
pace on ballast water, not just addressing exchange issues, but also 
getting at treatment and identifying real and practical and effec- 
tive technologies to treat the spread of invasives and to stop it. 

Mr. Ehlers. Are you doing the research that guides the Coast 
Guard? 

Mr. Grumbles. EPA is doing some of the research. I think it is 
truly, as the Interagency Invasive Species Task Force and Council 
would tell you, it is a multi-agency effort. I can tell you that our 
research office within EPA, which you are very familiar with, is 
aware of the need for continued work on the technologies and re- 
search and the tools for combating invasive species. 

Mr. Ehlers. I know they are aware of the need, but are they 
doing the research, are they identifying pathways? 

Mr. Grumbles. Yes. My understanding is that there is research 
being done. We also, in coordination with other organizations and 
consortia, are carrying out research. There is also an awareness of 
the need for more research and technology deployment. 

Mr. Ehlers. Let me just also add in the tiny bit of time I have 
left, this is an international problem. I was very disappointed with 
the last international conference where we tried to strengthen the 
standard in the international agreements. The other countries 
showed very little sympathy for our efforts and very little under- 
standing of the problem we face here, probably because they have 
so many different invasive species in all their harbors, they have 
given up hope. 

But I think if we can’t get international agreement on this, we 
just have to go ahead and do our own thing. We cannot afford to 
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let more invasive species in. It is an incredible expense for our 
Country. 

With that, Mr. Chairman, I will yield back. 

Mr. Costello. Thank you. 

At this time I will recognize Mr. Salazar for five minutes for 
questions of Mr. Grumbles. 

Mr. Salazar. I do appreciate this. 

Mr. Grumbles, I think you have listed six invasive species, which 
are fish, plants, mollusks, invertebrates, insects, algae and micro- 
organisms. Which one would you say is the biggest threat, not only 
to the Great Lakes, but to other waterways in this Country? 

Mr. Grumbles. Congressman, from a policy perspective, from a 
scientific perspective, I would be very constrained to identify any 
one single one as the biggest threat. The inattention to the overall 
need is the biggest threat, because in many ways, invasives are a 
silent threat, because you don’t know, like drought, you don’t really 
know it until you are upon it. 

But I think one of the important efforts at the Federal inter- 
agency level is linking the terrestrial invasive species group with 
the aquatic invasive species group, recognizing that there is a 
strong linkage there. Also just from the aquatic perspective, we are 
very much aware, our Great Lakes National Program Office at 
EPA is very much aware of the many different types of threats that 
the mussels, it is not just the Asian carp or those celebrated 
invasives. There are others that can pose a greater ecological 
threat. 

And this is a great subject, not just for the Great Lakes, but for 
the whole Country, whether it is in bays and watersheds in the 
east or west coast or in the middle section. But particularly in 
coastal regions, it is one of the greatest challenges, as well as vi- 
ruses. It doesn’t have to be fish or shellfish. There are also viruses 
that are invasive species. 

Mr. Salazar. And the reason I asked you this is because yester- 
day, I had the Army Corps in my office and we were talking about 
two big invaders that have been introduced in Colorado, within the 
Colorado River and the Arkansas River. One of them is the salt 
cedar, or the tamarisk, which not only is big and uses a lot of water 
along our waterways, but also contaminates the soil, because it ac- 
tually leaves an area of very salty soil where nothing grows after 
you remove them. 

Now, the Army Corps is in charge of removing some of those spe- 
cies along portions of the Colorado River. You mentioned a little bit 
ago about the plan the President put forward to coordinate all the 
agencies together. How effective do you think that is and who is 
going to be taking the lead in addressing these issues? 

Mr. Grumbles. Of course, I was referring to the Great Lakes 
Interagency Task Force. On that, pursuant to President Bush’s ex- 
ecutive order, EPA chairs that task force with respect to the Great 
Lakes ecosystem. There are other executive orders that have been 
issued relating to other challenges, the invasive task force that is 
not limited to the Great Lakes, Executive Order 13112, the Na- 
tional Invasive Species Council, which I believe Department of In- 
terior is the primary agency on. 
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But for us, specifically in the Great Lakes, invasive species, there 
is a need for a strong Federal role. We feel that in addition to EPA, 
Interior and Agriculture and Coast Guard and Army Corps and 
Commerce are extremely important agencies, using existing tools 
they have, which often rely on, it can be chemical, physical bar- 
riers, but also taking steps working with our colleagues to ensure 
a healthy habitat. Because oftentimes when habitats are 
unhealthy, they are most vulnerable to invasive species. 

Mr. Salazar. Thank you. Thank you, Mr. Grumbles, thank you, 
Mr. Chairman. I yield back. 

Mr. Costello. Thank you, Mr. Salazar. 

The Chair recognizes the Ranking Member of the Subcommittee, 
Mr. Baker. 

Mr. Baker. Thank you, Mr. Chairman. 

I want to try to get a better assessment, Mr. Secretary, of our 
procedural circumstance. As I understand the district court case. 
Northwest v. EPA is now on appeal, pending a determination of 
whether the incidental discharge question can be reinstated or not. 
Concurrent with that, I understand there are existing MOUs be- 
tween EPA and Coast Guard relative to establishing a workout 
plan for deployment of new technologies and other perhaps innova- 
tive control mechanisms. 

Assuming the best circumstance and outcome, from today looking 
forward, what kind of time frame is it going to take to get some 
substantive deployment in place? Will it require perhaps a final 
legal determination of the pending court matter? Will the MOU be 
the operative lever from which the Coast Guard takes the next 
step? Help us understand, if we are just taking a snapshot today, 
what are we going to look like two years from now? 

I read with disturbing interest that the estimate is a new 
invasive species every eight months. How many more are we going 
to have before we get an answer? 

Mr. Grumbles. Thank you. Congressman. Those are really some 
of the key issues that need to be discussed, in Congress as well as 
in the agency hearing rooms. 

You mentioned the court case. I know folks are very familiar 
with this. This was the decision in September, 2006, where a dis- 
trict court in California issued an order vacating a longstanding 
regulatory exclusion from permitting under the Clean Water Act 
for discharges incidental to the normal operation of a vessel, in- 
cluding ballast water exchanges. 

Mr. Baker. That doesn’t include, for example, a bilge pump on 
a 16 foot ski boat? 

Mr. Grumbles. I believe so. I think our estimates and those of 
others, if left undisturbed, that decision could lead to a Clean 
Water Act permit for 13 million recreational vessels, 81,000 com- 
mercial fishing vessels, 53,000 freight and tank barges. 

The important point is that because we respectfully disagree 
with that decision, we are appealing that decision. An even more 
important point, though. Congressman, is that we recognize that 
important actions need to occur to continue to combat the spread 
of invasive species. You mentioned the Coast Guard. From our per- 
spective, a key way to proceed with other agencies is to provide 
support to the Coast Guard to use their existing authorities for 
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their ballast water discharge standard regulation that they are 
going to be working on, but also to provide technical support to you 
and your colleagues in Congress to move forward with a stronger 
and reauthorized national invasive species act legislation that ad- 
dresses this issue of 

Mr. Baker. You may not be comfortable in addressing this, since 
it is a question of another agency’s authority, but do you believe, 
from your perspective, the Coast Guard has the regulatory platform 
from which to make judgments and regulate this problem? 

Mr. Grumbles. From my perspective, I believe that the frame- 
work of the NANPCA 1990 legislation and the 1996 amendments 
from NAISA, that provides the regulatory framework and the pri- 
mary lead agency, the Coast Guard. An important addition to that, 
though, is to clarify from a Congressional standpoint the role of the 
Clean Water Act in the EPA permitting process. We continue to be- 
lieve that the Coast Guard has the overall tools, but that it would 
be beneficial for Congress to strengthen the NAISA and to provided 
for a uniform standard for treatment. 

Mr. Baker. Since my time is about to expire, let me interrupt 
one more time. It would be your view, then, that the Coast Guard 
has the ability and authority to move forward, absent any appellate 
decision on the EPA litigation, they could in your view take what- 
ever steps they believe to be adequate to begin addressing this 
problem, notwithstanding the legal status of the EPA at this time? 

Mr. Grumbles. Well, I think they do have the authorities to con- 
tinue to move forward under their existing tools. We think it is im- 
portant for Congress to strengthen their tools, to provide a uniform 
standard for treatment. An important point is that right now in 
EPA, there is an order by the judge for us to vacate our exemption 
before October 1st, 2008, September 30th, 2008. 

Mr. Baker. Which is a whole new set of problems. That com- 
plicates our circumstance, but it doesn’t address the invasive spe- 
cies issue. 

Mr. Grumbles. Right. 

Mr. Baker. I thank you. 

Ms. Johnson. [Presiding] Mr. Kagen. 

Mr. Kagen. Thank you. Madam Chairwoman, and thank you, 
Mr. Grumbles, for coming here today and educating us. Thank you 
also to other members of the EPA for bestowing on me a national 
award for studying the environment and making it more friendly 
for children and patients I took care of for many years. 

Through your testimony you did mention that there is a collabo- 
rative research program that has been supported by NOAA, the 
Coast Guard and the EPA. I am wondering if you could share with 
us some of the results of the Great Lakes Environmental Research 
Lab and also the Smithsonian Environmental Research Group. Do 
you have those results available to share with us, particularly as 
it relates to the ballast and the introduction of invasive species into 
the Great Lakes? 

Mr. Grumbles. I thank you for your excellent question. I don’t 
have the specifics or the details. I would be happy to provide those 
to you and your colleagues on the Committee. It is important, 
though, to re-emphasize the need for working together through 
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both the Smithsonian Institution, all the work that NOAA is doing 
and other research agencies on this threat. 

Mr. Kagen. Thank you very much. I would appreciate the data, 
since my background is in science and I like data. It is less political 
when you have numbers. 

[Laughter.] 

Mr. Kagen. I don’t mind working with anybody if it means we 
can help to reduce not just the number but the introduction of ad- 
ditional invasive species. 

But since I am also new here and I am beginning to sort of feel 
my way around, are you willing to take full and complete blame 
for any other additional invasive species that come into the Great 
Lakes? And if it isn’t you or your organization, who do we look to 
to address the issue? 

Because I think the real question is not to prevent the Asian 
carp from coming in, they are going to get in, and then what do 
we do when they get here? Who do we look to to blame? 

[Laughter.] 

Mr. Grumbles. I think agencies at the Federal level. State and 
local level should be held accountable for decisions and being 
proactive. I think — it is hard to 

Mr. Kagen. It is hard to put a rope around the neck of an agen- 
cy. It is a lot easier to get someone who is front of us at a micro- 
phone. 

[Laughter.] 

Mr. Grumbles. I certainly will accept part of the blame, or for 
the success. I think we appropriately focus on oftentimes the glass 
that is half empty. We also need to keep in sight that there is 
progress, there are some important collaborations and actions that 
are occurring, there is a commitment to do more, on the issue that 
Congressman Ehlers raised, on the Chicago Sanitary and Ship 
Canal, working to iron out those issues surrounding the Asian carp 
barrier. 

There are good things, there are actions that are occurring, not 
just in the Federal agencies. But Congressman, we need to be fo- 
cused on prevention and being held accountable, and that includes 
me, to take steps to help, practical, aggressive steps to reduce the 
likelihood of continued increases of the spread of invasive species. 

Mr. Kagen. The other thing I am impressed with here in Con- 
gress is the good will of everyone, because everyone in the room 
and everywhere beyond has great intentions. It is rather the speed 
at which these intentions are executed and the programs funded 
and the research done. I will just remind you of our stewardship 
that we all share, the stewardship of the Great Lakes, which rep- 
resents 90 percent of the fresh water in the United States, and 20 
percent for the entire planet. So this is a tremendously important 
role that Congress plays and the EPA as well. 

Would you agree with me that the primary reason we have seen 
such a rapid rise in the number of invasive species throughout the 
Great Lakes has to do with global trade and the introduction of 
these species through the shipping process? 

Mr. Grumbles. I think that is the reality. That is definitely one 
of the major factors, the maritime trade. 
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Mr. Kagen. The zebra mussel that I step in in the Fox River in 
Appleton, Wisconsin, doesn’t come in by air. It was delivered by 
some boat and the ballast water. So you would agree with me that 
that is the route of travel and that ought to be then the top priority 
of your organization and of Congress, is that right? 

Mr. Grumbles. I think, and as I have talked with the head of 
the Maritime Administration, and as we have worked, collaborated 
with the Coast Guard, Maritime Transportation, global transpor- 
tation, ought to be one of the priority, not the sole, but one of the 
priority areas of focus. 

Mr. Kagen. I look forward to working with you throughout my 
career in Congress. 

Mr. Grumbles. Thank you. 

Ms. Johnson. Mrs. Miller. 

Mrs. Miller. Thank you. Madam Chairman. I want to commend 
you for holding this hearing today. 

I have been involved in politics for about 30 years, and a prin- 
cipal advocacy of mine throughout all of that has been protecting 
our magnificent Great Lakes, which as my colleague pointed out, 
is fully 20 percent, one-fifth of the fresh water supply on the entire 
planet. In fact, Mr. DeBeaussaert and I have worked together on 
the blue ribbon commission for Great Lakes projects many more 
years than we probably want to talk about. 

But this issue of invasive species, let me be very blunt. When I 
came here, I thought, what is the big deal? Why can’t we do some- 
thing in Congress or the agencies about invasive species? It is well 
documented the kind of havoc that they are wreaking economically 
on the Great Lakes Basin, as well as the damage that they are 
doing to such a delicate ecosystem. As a Nation, we have not had 
the political will to do so. That is the brutal reality. 

In regard to the shipping that comes in and brings all these crit- 
ters along with them, we are only talking about a couple of hun- 
dred, maybe several hundred at the most, boats. Because the ones 
that are inside the basin, never go out, so who cares? Right? They 
are not bringing any critters in. But the other ones that are coming 
internationally do, as they are coming into the St. Lawrence Sea- 
way. If the Country of France came over and dumped their nuclear 
waste in Wyoming, would the EPA think that maybe we should do 
something about that? 

But yet here you have these international vessels coming into the 
Great Lakes, dumping these critters all over the place, and you 
can’t do anything? Honestly. Why not? 

Mr. Grumbles. We think we can, and we think that we use our 
statutory tools and responsibilities and look to the agencies and the 
statutes that are best, most appropriately suited to be proactive 
and to deal aggressively with that. I recognize your leadership on 
this issue. I feel honored to sit on the table with folks who have 
been so much, particularly Ken, who helped chair the regional col- 
laboration on invasives, the strategy team on that. 

Congresswoman, as you know, it involves different authorities 
and agencies. EPA is committed to working with Coast Guard, 
working with Congress to help strengthen that underlying statu- 
tory framework and approach. We think the Clean Water Act is 
one of the most successful environmental statutes in the Nation’s 
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history. One of the questions is, how do you use the tools under 
that statute in the most appropriate way. From our perspective, 
over the last 30 years, we interpreted the statute with Congres- 
sional acquiescence, essentially, that it wasn’t viewed that EPA, as 
opposed to Coast Guard under other authorities, would be requir- 
ing Clean Water Act permits under the Federal Clean Water Act 
for vessels. 

Mrs. Miller. OK, I am going to run out of time here, so if I 
could interrupt you. That is not the correct answer, although I ap- 
preciate your answer. 

Could you give me, at a later time here, a briefing on why you 
think the EPA does not have the proper tools, from a regulatory 
process, reflating policy to do something about that? And my 
other question, for the minute and a half I have left here, because 
we can’t get the EPA to do anything or because the Congress is not 
acting fast enough, Ken DeBeaussaert and others, our Governor, 
our State legislat^ure, has actually tasked our own piece of legisla- 
tion in Michigan, so that if you are an ocean freighter and you 
come in, we make sure that you have done your spit and swish, 
and that you have done your ballast water discharge, to our own 
negative economic impact. Because we are a State that is trying to 
stand up and do the right thing, they are just going to go to Ohio 
or somewhere else. We are very concerned that we are going to be 
economically disadvantaged because we are trying to do the right 
thing. 

I have introduced a piece of legislation to make that uniform 
amongst the Basin, and I hope that happens. But did you have any 
comments on what Michigan did in that case? 

Mr. Grumbles. First of all, I want to just say that absolutely, 
positively, EPA wants to be part of the solution. We are taking 
steps and we are working with other Federal agencies and coordi- 
nating with Coast Guard. We also developed a rapid response pro- 
tocol. We are one agency, and it requires a team to deal with this. 
We do truly recognize this as a threat, and we want to use the ap- 
propriate tools and work with Congress to strengthen the NAISA 
statute. 

With respect to the efforts of Michigan, I think is important that 
States have the ability to take additional steps and develop ap- 
proaches that are within the overall constitution and framework. 
We think the beauty and attractiveness of the Great Lakes Re- 
gional Collaboration that the President has been encouraging over 
the years is that it brings together the Federal agencies, but also 
the States and tribes and local governments. Individual States may 
have approaches, whether it is a NOBOB challenge, which we 
agree is an extremely important and serious challenge that needs 
to be confronted with action. 

Btu we are committed to working with all of the States and with 
the other agencies to make progress with respect to ballast water 
and also on the NOBOB challenge. 

Mrs. Miller. Thank you. Madam Chairman. 

Ms. Johnson. Thank you very much. 

The Chair now recognizes Mr. Oberstar. 

Mr. Oberstar. Thank you. Madam Chair. I thank our panel of 
witnesses. I understand that Mr. Grumbles does have another com- 
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mitment and has to leave earlier. Ms. Johnson and I have both 
been on the House Floor on a major piece of legislation from our 
Committee to provide funding to build sewage treatment facilities. 

I have read your statement with interest, Mr. Grumbles, and I 
have one question. Is there a technology that EPA has identified 
that can be effective in eliminating from ballast water non-indige- 
nous species of the kind that we are concerned about here, these 
invasive species? There may be other ways in which they enter, as 
attached to the exterior hulls in the salties that enter the Great 
Lakes. But I am considering just the Great Lakes at the moment. 
But there is ballast water discharge on the west coast and the east 
coast, and the Gulf coast. In fact, all of those coastal port authori- 
ties are concerned about it coming from the East China Sea, from 
the eastern, or we would call it the western Pacific Rim. 

We have had studies for year about invasive species. We know 
what they do. What we need to do is get them out of the water col- 
umn and eradicate them before they get into the water column. Is 
there something in EPA, a technology, a treatment, that EPA said, 
this will do it? 

Mr. Grumbles. First of all. Congressman, Mr. Chairman, I 
would say I want to get back to you for the record with much more 
specifics. In terms of the answer, I think we believe there is not 
a silver bullet technology. There are promising technologies. There 
are technologies that are more effective and implementable than 
others. 

I would also say that EPA is one agency with others, such as 
NOAA and USDA, that are very much involved with the Coast 
Guard on developing the standards and providing support to the 
Coast Guard as they develop a ballast water treatment standard, 
which will rely on performance based approach. 

Mr. Chairman, I would say that I look forward to providing you 
with more detail, and before doing that, coordinating with the 
other agencies on what are the most promising technologies to get 
the invasives out of the water column. 

Mr. Oberstar. I appreciate that very much. I think Mrs. Miller, 
with whom I have had extensive discussion on the subject matter, 
would appreciate it, and Mr. Ehlers from Michigan, our resident 
scientist on the Committee. We are at an end of patience with stud- 
ies. There is a good deal more that needs to be evaluated, studied, 
researched and so on, but there are things that we need to do now 
to prevent the next lamprey eel, spiny echinoderm, zebra mussel, 
round eyed goby, European milfoil, all those that have entered in 
ballast water into the Great Lakes and destroyed the water column 
and the native species. 

We may never be able to get the zebra mussel out. We don’t want 
to import the diving duck from the Black Sea that is its natural 
enemy, because then who knows how quickly that creature will 
proliferate, with no natural enemies for it? We need both control 
mechanisms for those that are already in the water column in the 
Great Lakes, in the saltwater parts and a means of preventing it 
from getting in, species from getting into our water column, treat- 
ing the ballast water for starters. 

So I would welcome your follow-up and any indication other 
agencies are actively working with EPA in this process. 
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Mr. Grumbles. Yes, sir. 

Mr. Oberstar. I yield back the balance of my time. 

Ms. Johnson. Thank you, Mr. Chairman. 

Any other questions for Mr. Grumbles? 

Hearing none, thank you very much. 

Mr. Grumbles. Thank you very much. 

Ms. Johnson. We will see you next time. 

I would like to welcome now Chairman — Ettawageshik? 

Mr. Ettawageshik. Ettawageshik. 

Ms. Johnson. I just speak Texas English, that’s why I don’t do 
it well. 

[Laughter.] 

Ms. Johnson. From the Traverse Bay Band of Odawa Indians. 
Thank you for being here. 

I also welcome the Honorable Gary Becker, Mayor of the City of 
Racine, Wisconsin. We look forward to your testimony as well. And 
Mr. DeBeaussaert. 

Mr. Oberstar. DeBeaussaert. [Phrase and greeting in French.] 

Ms. Johnson. Our Chairman is multilingual, and I appreciate it, 
because I am not. 

We will now recognize you, Mr. Chairman. 

TESTIMONY OF THE HONORABLE FRANK ETTAWAGESHIK, 

TRIBAL CHAIRMAN, LITTLE TRAVERSE BAY BANDS OF 

ODAWA INDIANS; THE HONORABLE GARY BECKER, MAYOR, 

CITY OF RACINE, WISCONSIN; KEN DEBEAUSSAERT, DIREC- 
TOR, MICHIGAN OFFICE OF THE GREAT LAKES 

Mr. Ettawageshik. Madam Chair and members of the Com- 
mittee, my name is Frank Ettawageshik, Tribal Chairman for the 
Waganakising Odawak, otherwise known as the Little Traverse 
Bay Bands of Odawa Indians in Michigan. 

As Chairman, I also serve as the tribal representative to the 
Chippewa Odawa Resource Authority, otherwise known as CORA. 
That is a coalition of five Michigan tribes that oversees the man- 
agement and regulation of treaty-based fishing rights in the upper 
Great Lakes. CORA also oversees implementation of a consent de- 
cree entered in the year 2000, a negotiated settlement of a long- 
standing Federal court case among the five tribes. State of Michi- 
gan and the Federal Government. The consent decree governs the 
allocation and management of the fishery resources and the 1836 
treaty-ceded waters of the upper Great Lakes. 

With the approval of the CORA board, I speak on their behalf 
today with respect to the issue of aquatic invasive species, an issue 
we consider of great importance for our fishing rights as well as the 
continued successful implementation of the consent decree. 

Our ancestors, who signed the 1836 Treaty of Washington with 
the United States Government, had the wisdom to ensure that fu- 
ture generations could continue utilizing the fish resources of the 
Great Lakes for sustenance and income, and many tribal families 
continue to depend on fishing today. While we were preparing our 
written testimony, we consulted with the Great Lakes Indian Fish 
and Wildlife Commission and also the Haudenosaunee Environ- 
mental Task Force, with the staff of these organizations. Together 
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with CORA, we represent many of the tribes throughout the Great 
Lakes, from one end to the other of the Great Lakes Basin. 

As tribal nations, we often speak, and we are being taught to 
consider the impact of our decision on through to the coming sev- 
enth generation. While this teaching causes us to take the long 
view in our planning, there are times within this long view that we 
find ourselves needing immediate action in order to protect the 
needs of those coming generations, in order to meet our sacred duty 
and working to protect all of creation and the beings with whom 
we share it. Today is one of those times we call for immediate ac- 
tion. 

Commercial fishing is one of the oldest industries in the Great 
Lakes, if not the Nation. Historically, the Great Lakes supported 
a vast, vibrant, profitable commercial fishing industry. Sadly, 
today, commercial fishing on the Great Lakes, particularly tribal 
fishing, is on the verge of collapse. Under the various environ- 
mental and market forces, the direct and indirect impacts of aquat- 
ic invasive species stand out as the leading cause for the precipi- 
tous decline in treaty-based commercial and subsistence fishing ac- 
tivity. 

Our primary concern is the continued, steady and destructive in- 
vasion of aquatic invasive species into the Great Lakes, with their 
primary vector for entry being ballast water discharge from trans- 
oceanic shipping. To state it bluntly, the transoceanic shipping in- 
dustry, through ballast water exchange practices and construction 
of canals, has severely impaired and threatens to destroy the trea- 
ty-based commercial and subsistence fishing industry. 

The tribes understand that foreign shipping into the Great Lakes 
provides economic benefits to the United States. However, we sub- 
mit to you that any economic benefits derived from Great Lakes 
foreign shipping, that those benefits pale in comparison to the eco- 
nomic costs resulting from damages caused by aquatic invasive spe- 
cies. We have heard many people talk about that today, both in the 
questions and various statements. 

One of the things that we are concerned about is with these var- 
ious species that have been there, but the recent discovery of a se- 
rious new fish virus in Lakes Ontario, Erie and Huron, which is 
believed responsible for large fish dieoffs in the spring of 2005, has 
greatly raised the level of concern. Although it has not yet been de- 
termined how viral hemorrhagic septicemia, VHS, found its way 
into the Great Lakes, ballast water discharge is implicated. This is 
just another example of the costs associated with this. 

Unfortunately, history has proven that once an aquatic invasive 
species is introduced to the Great Lakes, it can’t be stopped. There- 
fore, prevention is the only viable approach to combating aquatic 
invasive species. The means by which aquatic invasive species 
enter the Great Lakes must be stopped, and the ballast water vec- 
tor should be the first priority. We have heard other people speak 
to that today. 

It is really saddening to realize that most of the costs and envi- 
ronmental damages wrought by AIS could have been prevented. 
And all costs for those that are being introduced today, all of those 
costs could have been prevented. So while the solutions may be ex- 
pensive, we believe that they pale in comparison to the true eco- 
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nomic costs. So not only is this a Great Lakes issue, but these spe- 
cies that come in and end up working their way throughout other 
ecosystems throughout the area, we have heard recently some re- 
ports of the zebra mussels moving their way into other waterways. 
We think that this is a very serious concern. 

On any given day, any given ballast water discharge from a 
transoceanic vessel can carry an organism that could inflict as 
much or even more economic and environmental damage as the sea 
lamprey or zebra mussels or the pathogen VHS. We believe that 
immediate action is necessary. We support the actions that are 
being done, we support the actions of those on the Committee that 
have been taken, and others. And I would be glad to answer any 
questions. 

Ms. Johnson. Thank you very much, Mr. Chairman. 

I now recognize the Mayor of Racine, Wisconsin. 

Mr. Becker. Thank you. Madam Chairman. Good afternoon, 
members of the Subcommittee. 

I also serve as vice chair of the Great Lakes St. Lawrence Cities 
Initiative, a coalition of mayors of some 39 member cities and an 
additional 50 participating cities. Great Lakes mayors are ex- 
tremely fortunate to be managing cities and towns located along a 
resource as incredible as the Great Lakes Basin. At the same time, 
however. Great Lakes mayors must deal with the problems of the 
Great Lakes on a daily basis, whether it is making sure that the 
water intakes are clear from zebra mussels, dealing with beach 
closings, unreliable water quality standards, operating wastewater 
treatment plans, or managing stormwater, the people that work for 
me, like mayors across the Basin, must make sure things are done 
right. These are very real issues for me and my fellow mayors and 
the people who live in our cities. 

Invasive species are a key issue for Great Lakes mayors, causing 
extensive biological damage and resulting in billions of dollars of 
costs across the Country and in the Basin. Over 180 different spe- 
cies have come into the Great Lakes already and they continue to 
arrive at the rate, as has been mentioned, about one every six or 
seven months. Some of the most notable, of course, have been the 
sea lamprey and zebra mussel. 

Ballast water in ships is the most common pathway for entry 
into the system. Additionally, they are very close to entering the 
Great Lakes, there are several varieties of the Asian carp already 
in the Chicago Sanitary and Ship Canal, less than 50 miles from 
the Great Lakes. 

Cities have dealt with the zebra mussel problem for many years, 
with the clogging of drinking water intake structures being the pri- 
mary concern. In my own City of Racine, we have spent nearly $1.4 
million in 1995 for a new chemical feed system, chemical lines and 
diffusers to address the situation. In addition, it has increased our 
annual operating costs at the water utility between $30,000 and 
$40,000 per year, and we are one medium-sized city along the 
Lakes. 

The tragedy of the situation is that much of the invasive species 
problem could have been prevented. If action is not taken quickly, 
though, things will get worse, as we all know. Man of the issues 
we deal with on the Great Lakes are the results of mistakes we 
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made in the past. And now we are paying the price. Rarely do we 
have the opportunity to prevent future damage by taking action 
now. This is one situation where we have that opportunity, and it 
would be a mistake not to take full advantage of it. 

Comprehensive invasive species legislation on a national level is 
essential if we want to deal with the problem effectively. This legis- 
lation does not need to cost taxpayers a large amount of money. In 
fact, the lack of strong laws is costing taxpayers much more al- 
ready. The Federal Government needs a strong program to restrict 
ballast water discharges and control other pathways for invasive 
species. Costs incurred in controlling the flow of invasive species 
should be absorbed by the responsible businesses and consumers of 
the products they produce and transport. 

An additional problem with not having comprehensive Federal 
laws is that States, as Michigan was mentioned, and local govern- 
ments are finding it necessary to move ahead on their own. Having 
a program in one of the Great Lakes States and potentially dif- 
ferent programs in others will cause problems for States and for 
the shipping industry. 

One other action by Congress needed in the very near term is au- 
thorization and appropriation to complete construction and fund 
the operation of the electronic barrier on the Chicago Sanitary and 
Ship Canal. Mayors and many others in the Great Lakes region 
such as Governors, business groups, environmental organizations 
and members of Congress wish this could have been done several 
years ago. Each day it is not completed perpetuates the unneces- 
sary risk to the multi-billion sport and commercial fishing industry 
on the Great Lakes. 

Although the focus of today’s hearing is on invasive species, it is 
important to recognize that there are many other serious threats 
to the Lakes. Discharges of untreated or inadequately treated sew- 
age from combined sanitary sewer overflows are a major problem 
across the Basin. The infrastructure investments needed are in the 
billions of dollars, and only with significantly increased invest- 
ments by Federal, State and local governments will the problems 
be solved. 

Other key issues highlighted in the collaboration strategy, which 
the Great Lakes perceives as a blueprint for moving forward, were 
the toxics, habitat and wetlands protection and contaminated sedi- 
ments. These are the priority issues from the perspective of Great 
Lakes mayors. 

Thank you for holding this hearing and for the opportunity to 
provide testimony. Hopefully, we will not have our legacy as today’s 
leaders to have future generations look back and ask, why did they 
not act when they knew it needed to be done? Thank you. 

Ms. Oberstar. [Presiding] Thank you very much. Mayor Becker. 
We really appreciate your contribution today. 

Mr. DeBeaussaert. 

Mr. DeBeaussaert. Thank you, Mr. Chairman, members of the 
Committee. My name is Ken DeBeaussaert, I am the Director of 
the Michigan Office of the Great Lakes. I am honored to speak 
today on behalf of the Great Lakes States and the State of Michi- 
gan’s Executive leadership, our Governor, Jennifer Granholm, and 
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Lieutenant Governor, John Cherry, who is currently the chair of 
the Great Lakes Commission. 

First to thank you, Mr. Chairman and members of this Com- 
mittee, for the leadership that you have already demonstrated this 
session in advancing some important legislation and that I know 
you have acted on yet this afternoon. I want also to thank you for 
holding this important discussion about the impacts of aquatic 
invasive species on the Great Lakes. 

Before I begin my remarks, I would also like the personal privi- 
lege of acknowledging the great efforts that our members from the 
Michigan delegation, Mrs. Miller and Congressman Ehlers, histori- 
cally, on so many of these issues. 

In the Great Lakes region we take seriously our stewardship re- 
sponsibility, and for good reason. The Great Lakes constitute the 
largest surface freshwater system in the world. More than 35 mil- 
lion Americans receive the benefits of drinking water, food, a place 
to live, work and recreate and transportation from these Great 
Lakes. And our national economy depends on the Great Lakes. 
Great Lakes States account for 30 percent of the total U.S. gross 
domestic product, and the Great Lakes are a key national transpor- 
tation network. Fishing, boating, hunting and wildlife watching 
generate some $53 billion annually in revenue in the Great Lakes 
Region, with boating alone supporting over 250,000 jobs. 

We are especially appreciative of this Committee calling atten- 
tion to the problem of invasive species in the Great Lakes, because 
curbing their introductions is really a priority once again in 2007. 
Unfortunately, as we have heard, the list of invasive species and 
the problems associated with them continues to grow. As of 2006 
more than 188 species were established in the Great Lakes. 

And they are not just impacting the health of our fishery. They 
are also impeating our economy. The cost of invasive species is esti- 
mated as high as $5.7 billion annually, and the cost of just one in- 
vader, the zebra mussel, estimated to cost city’s power generators 
and others millions of dollars annually. 

The impact of invasive species on the ecological health of the 
Great Lakes is equally alarming. We know that Lake Erie has de- 
veloped a 3,900 square mile dead zone in the summer months and 
we know that in Lakes Michigan and Huron we have seen a dra- 
matic decline in the health of fish stock that is believed to be 
linked to the change in the food web that you will hear later, in 
a later panel this afternoon. 

Perhaps most alarming, though, is what we don’t know. Our un- 
derstanding of the extent of the damage continues to evolve as 
more species are introduced, as viruses are identified, like the 
VHS. And of course, we shudder to think of the potential devasta- 
tion that the Asian carp could bring to our Great Lakes. 

Unfortunately, we believe Federal action to halt introduction of 
invasive species via ballast water has been too slow. Frustration 
over that inaction led five Great Lakes States to join a lawsuit to 
try to force action by the EPA. And in 2005, as has been men- 
tioned, with broad bipartisan and business support in Michigan, we 
adopted legislation requiring ocean-going vessels that visit Michi- 
gan ports to obtain a permit beginning in 2007. We currently have 
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12 vessels that are in the process or have obtained a permit under 
that law. 

Individual State permitting, though, is far from being a perfect 
solution to this complex problem. But in Michigan, we are resolute 
in our determination that we cannot just sit by and watch the 
Great Lakes teeter on what some scientist describe as the tipping 
point of ecological meltdown. In fact, in addition to Michigan’s law, 
ballast water legislation was introduced in several Great Lakes 
States. If Congress does fail to act, I think it is likely that those 
measures will continue to advance. 

But the Great Lakes States continue to believe that the best so- 
lution is a Federal ballast water program, one that is uniform and 
consistent and protective of the Great Lakes. So Chairman Ober- 
star, we applaud and appreciate your recent statements, expressing 
your commitment to tackle this challenge in 2007. I recommend 
that while solutions to these problems are not simple, that you con- 
sider that a good deal of the work from our perspective may al- 
ready have been outlined in the Great Lakes Regional Collabora- 
tion Strategy. One action alone, passage of a national aquatic 
invasive species act, similar to the one introduced by Congressman 
Ehlers and a similar bill in the Senate last session would be a 
monumental step forward. I would note that there was broad con- 
sensus in that process about the ballast water provisions of that 
legislation, and worth noting that consensus support included rep- 
resentatives of the region’s maritime industry. 

And finally, whether through a comprehensive NAISA bill or 
WRDA bill or through freestanding legislation, we would hope that 
this Congress would be able to act quickly to authorize and fund 
the Corps of Engineers’ work to complete construction, operate and 
maintain the electrical barriers designed to prevent the Asian carp 
from invading the Great Lakes via the Chicago Sanitary and Ship 
Canal. 

Mr. Chairman, the Great Lakes States pledge to you that we will 
continue to work together to develop solutions for stopping the 
spread of invasive species and we must work together to protect 
and restore this ecological treasure that we call the Great Lakes. 
That will be our legacy for future generations. We thank you again 
for your interest in this issue today. 

Mr. Oberstar. Thank you very much for your testimony. Thanks 
to all three members. Chairman Ettawageshik, megwich. 

Mr. Baker, do you have any questions? 

Mr. Baker. Thank you, Mr. Chairman. 

Mr. Mayor, the Secretary earlier testified that he felt that in the 
current scheme of operations, notwithstanding pending litigation in 
California on ballast water discharge, absent any other action by 
the ERA, he viewed that the Coast Guard had the appropriate reg- 
ulatory foundation from which they could properly act. Do you 
share that view, or do you see other obstacles to some sort of regu- 
latory regime being put into effect that would minimize these prob- 
lems? 

Mr. Becker. I am far from the expert on it, but I agree with Mr. 
Grumbles that the authority in law is there. I think one of the 
other things he did touch on is, does the Coast Guard have the ca- 
pacity, do they have the resource, the number of ships, the number 
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of men to go ahead and enforce. I don’t think on the Great Lakes 
the answer to that is yes. They are stretched from a number of dif- 
ferent missions. But also as Mr. Grumbles said, probably some 
clarifying language, passage of law by Congress to reinforce and 
strengthen their authority would be helpful. 

Mr. Baker. Let me further clarify, the Coast Guard is involved 
in a process, as I understand it, designated as a NEPA process, to 
come to some conclusion about the most effective way to proceed. 
That has now been ongoing over a period of some number of years. 
If they have the authority to act, they are the party which seems 
to be agreed upon as the responsible entity to make some sub- 
stantive progress, what do we need to do to draw this regulatory 
public comment period to some sort of conclusion and get a public 
policy produced? I can certainly understand the Chairman’s frus- 
tration and members who enjoy the Lakes. I am on the other end 
of the tube down here. We have similar problems with other issues. 
But even in Katrina terms, this has been going on a long time. 

Mr. Becker. A lot of these issues have. I guess possibly through 
Congress, through Congressional legislation, set a date certain 
where this must be done. I don’t know what other answer to get 
some of these agencies to move. I am not here to criticize the Coast 
Guard or EPA. But I have certainly found running a city that if 
there are not date certains that you give the bureaucracy to get 
things done, they have a tendency to not get done. 

Mr. Baker. Well, in your public policy position, then you believe 
there has been adequate vetting, public comment and review of the 
matter to adequately reach a conclusion? 

Mr. Becker. Personally, yes, and I would argue that on most 
issues. There has probably been enough discussion and I think on 
invasives or anything else, I think we have the science, we know 
what needs to be done. It is a matter of getting it done, whether 
through legislation or getting the bureaucracy to implement. 

Mr. Baker. Well, sometimes controversy breeds caution. I was 
advised by a senior statesman back home one time about pursuing 
a highway project too vigorously. He told me that surveys are a lot 
better for you than the construction. He said, if they think you are 
going to act, that is a good thing. Once you start acting, you are 
in real trouble. So maybe that is where we are. 

[Laughter.] 

Mr. Baker. I yield back. 

Mr. Oberstar. Mr. Hall? 

Mr. Hall. Thank you, Mr. Chairman, and thank you all for your 
testimony. I am sorry I was late, I was double booked at a Vet- 
erans Administration hearing, and I am trying to cover everything. 

I am curious, representing a district that spans the Hudson 
River, whether any of the panelists would be able to comment, I 
believe we have our fair share of invasive mussels and other aquat- 
ic species. In what ways are the strategies in use or that are being 
contemplated for the Great Lakes applicable to an estuary like the 
Hudson? What special challenges do you know of that a water body 
like the Hudson River present in addressing invasive species? 

Mr. DeBeaussaert. Well, we have found that a number of the 
invasive species that have spread throughout the United States 
have found their place first in the Great Lakes. The zebra mussel 
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is one, for example, that was first identified in Lake St. Clair in 
the mid-1980’s and now has spread not only throughout the Great 
Lakes, but we have seen their advancement to Lake Mead recently. 

So I think that the notion of preventing the introduction of 
invasives into our Great Lakes will have an implication for other 
bodies of water, and part of the recommendations of NAISA goes 
beyond just the simple matter of preventing the introductions, but 
also preventing the spread of current invasive species that are in 
our waters today. There is a whole series of recommendations that 
would be helpful there. 

As it relates to the electrical carp barrier, as an example, that 
was first designed, as I understand it, to prevent some of the exotic 
species in the Great Lakes from getting into the Mississippi, the 
round goby in particular. Unfortunately, that did not occur before 
that round goby passed through. Now we are seeing it as a line of 
defense to protect the Great Lakes from the Asian carp. 

So I think there are ways that these measures that are enacted 
do provide benefit beyond the Great Lakes States. 

Mr. Hall. Are there any, and this is to any of you distinguished 
gentlemen, are there any invasive species hot spots in the Great 
Lakes? Do the species cluster in some areas more than others, or 
do harbors seem to be more susceptible than the rest of the lake? 

Mr. Ettawageshik. I believe that because we are in a — it is 
large, but it is a contained system. It really is, we may find areas 
where we first find an invasive species. But the problem is that it 
eventually gets everywhere. So while we actually are working on 
a rapid response to the finding of aquatic invasive species and we 
have a plan through the Great Lakes Regional Collaboration and 
the implementation to devise methods for rapid response when we 
find something that has recently been discovered, the problem is 
that by the time we find it, the next problem is already in the lake 
and we don’t know what it is yet, it is already there. It is going 
to cost us millions of dollars to deal with. But we don’t know what 
it is yet, because we haven’t found it yet. 

That is the problem we have right now. The VHS is one that has 
been coming in, the viral hemorrhagic septicemia. This is some- 
thing that is going to have a major effect. The people that I am 
here representing are fishermen. We are commercial fisherman as 
well as subsistence fishing. This is going to have a major impact, 
and we don’t know for sure what that impact is yet, because we 
just know that it has spread. 

Are there hot spots? The first time you identify a spot, I suppose 
that is a hot spot. We try to deal with it. But usually by the time 
we have found it, it is other places as well. 

Mr. Hall. Thank you. Chairman. I just want to ask one more 
question. I guess this is sort of a ship management, 
hydromechanical question. Is water ballast necessary while navi- 
gating the Great Lakes, or is it necessary while out on the ocean, 
and something that could reasonably be expelled before entering 
the St. Lawrence? Maybe this question was answered before I got 
here, so excuse me if it is redundant. But I am just trying to under- 
stand, is there resistance from the shipping industry to clearing 
their tanks before they enter the system, or if so, why? 
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Mr. Becker. No, they do expel the ballast before they enter into 
the system, generally. The problem is the amount of sludge in the 
bottom of the ship, you can’t expel it all. So when they even, they 
come into the Basin and they reload the ballast water, then when 
they drop their freight, their load somewhere, and then they dump 
the ballast water, it’s 

Mr. Hall. Rinsing it out. 

Mr. Becker. Good analogy, yes. So even though they have ex- 
pelled the ballast water before they entered the basin, they pick up 
more in the sludge in the bottom of the ship. There are a lot of or- 
ganisms down there, too. 

Mr. Hall. Thank you. Thank you, Mr. Chairman 

Mr. Oberstar. Mr. Ehlers. 

Mr. Ehlers. Thank you, Mr. Chairman. 

Mr. DeBeaussaert, I am not familiar with the status of the 
Michigan law at the moment. I would be interested if you could ex- 
plain that. But also, I would like to raise a State’s rights issue, not 
just with Michigan, but you would know what Michigan’s attitude 
would be, and perhaps you can also enlighten me on what the other 
States would be. If we passed a Federal law on invasive species, 
whether it is ballast water or anything else, would the States, do 
you think the States would be happy with their own laws being 
preempted by the Federal Government? Or would they gladly ac- 
cept our efforts? 

Mr. DeBeaussaert. I thank you for the opportunity to expand 
just a bit on the State law first. The law was passed in 2005 and 
it required by 2007 that the ocean-going ships obtain a permit. A 
process was developed over a period of time to develop a general 
permit opportunity to try to streamline that process. The Depart- 
ment of Environmental Quality identified four specific treatment 
technologies that they approved under our State law and also al- 
lowed the opportunity for individual ships to seek an individual 
permit if they wanted to use an alternative technology. 

There is also, in Michigan’s situation, the vast majority of ships 
would not be discharging ballast water in our ports, and they 
would be under permit and would be reporting, but would not be 
required to have that technology in place, so long as they weren’t 
discharging. And as I said, as of a couple days ago when I left 
Michigan, I think we had 12 individual ships that either had ob- 
tained the general permit or were in the process of doing so. And 
we certainly hope and encourage others to follow that suit. 

As to the second part of your question, about the reaction of 
States to preemption, I can tell you that last year, there was a bill 
that was introduced in the U.S. Senate, I think it was 363, and the 
Great Lakes Governors united in opposition to that letter. One of 
the reasons for their concern was the preemption of the ability of 
the States to act. There were concerns about many other provisions 
of that law as well. 

Similarly, I think the attorneys general for many of the Great 
Lakes States signed a letter to the Congress, to the Senate in par- 
ticular, outlining their concerns. One of the concerns was that pre- 
emption. So I think there is a reluctance to, at the outset, to say 
that the States would be willing to accept that preemption. It is 
something that has been identified both by the Governors and the 
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attorneys general as a major concern. I guess part of the major 
question would be what the whole overall package was, what the 
program was. Clearly, the bill that was introduced last year did not 
meet that test. 

Mr. Ehlers. Was it because they didn’t feel the law was strong 
enough? And if we did write a strong law that was stronger than 
all the State laws, do you think the States would still be con- 
cerned? 

Mr. DeBeaussaert. I think there will always be concern about 
the ability of the States to not be able to act under their authori- 
ties. But clearly in that case, there were specific concerns about the 
provisions of that bill that the States did not feel were adequate. 
I am not in a position to speak for all of the Governors in terms 
of how they might react to other legislation that might be intro- 
duced. But I know it would be a concern at the outset. 

Mr. Ehlers. How many States have passed ballast water laws 
now? 

Mr. DeBeaussaert. In the Great Lakes States, Michigan is the 
only one that has passed the legislation. It was introduced in sev- 
eral States in the last session and did not meet the final signature 
into law. I know it has already been introduced in at least one 
State and I expect again, depending on the outcome of the activi- 
ties here, that other States will consider moving forward as well. 

Mr. Ehlers. What have you learned from the shipping compa- 
nies so far? Do they seem perfectly willing to get the permits and 
work with the State, or are they simply going to bypass Michigan 
and go elsewhere? 

Mr. DeBeaussaert. Well, as I said, we already have 12 indi- 
vidual ships that are either under permit or in the process of doing 
so. We have had concerns raised about this process from others. In 
fact, some that had expressed concern about the practical ability 
within the current year to implement the technology. And there 
were discussions and provisions that were made to allow for, in the 
current year, some ability for those activities to continue under a 
consent order that would require rather than the full technology, 
the reporting requirements, some sampling that would occur as we 
move forward. 

So there have been and there are ongoing discussions, I would 
say, with the industry on this issue. 

Mr. Ehlers. What confidence do you have that the problem is 
really the ballast water, I should say solely the ballast water, as 
opposed to creatures attaching themselves to the hulls of the ship 
during the ocean voyage, then coming in? 

Mr. DeBeaussaert. Well, as you know, there are a number of 
vectors for introduction, and ballast water is identified as the pri- 
mary for many of these issues. But clearly, the comprehensive ap- 
proach of NAISA that attempted to address a number of the vec- 
tors really is what is needed. But as well, we wouldn’t want to 
stand in the way of individual ballast water legislation, if in fact 
it was protective of the Lakes. 

Mr. Ehlers. Thank you very much. Thank you, Mr. Chairman. 

Mr. Oberstar. I thank the gentleman for his questions. 

Mr. Kagen. 
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Mr. Kagen. Thank you, Mr. Chairman, and thank you, all of you, 
for taking time to he here today, hut more importantly, thank you 
for your advocacy and your hard work for trying to guarantee clean 
and healthy water for successive generations. 

In listening to your testimony, Mr. Becker, about dates and time 
tables, I can tell you from being here for a few weeks, it is hard 
to agree to a time table for anything. But we are still working hard 
to get the job done. 

With regard to the problem of ballast water and ships, it reminds 
me of the history in medicine, forgive me, as I am a doctor, I think 
that way, I look at invasive species much like it is an infectious 
disease. If my good friend, my colleague John Hall from New York 
had dirty hands, I would want him to wash his hands before he 
goes from one sick patient to the next. So in some respects, clean- 
ing up the ballast water is a lot like washing your hands. In the 
very beginning of washing one’s hands, as a physician, going from 
room to room or patient to patient, we didn’t have really good tech- 
niques. So we developed better techniques. So it may not be the 
shipping industry’s fault entirely for not knowing how to “wash 
their hands,” but I would think that if that is the concern, whether 
the species are inside the tank or outside on the shell, so to speak, 
of the ship, we ought to as Government officials help them to de- 
velop a better technique so we can prevent further infections from 
these invasive species. 

It is really a shame, I think, that you should have to sue your 
Government for them to do their job. I hope that era has ended 
with the last election. 

Chairman Frank, I would ask you, would you agree with me that 
it might be really time to put our minds together to look not just 
at the invasive species issue, but isn’t the invasive species in our 
Great Lakes, the occurrence of them, a symptom of a greater prob- 
lem that we have failed to really secure and protect not just our 
surface water but our ground water? And wouldn’t you think it 
might be time that we could all come together and move our stand- 
ards up sufficiently to protect not just the surface water but our 
ground water? 

Mr. Ettawageshik. The tribes have worked with each other and 
also with the Canadian first nations, the tribes in the Great Lakes 
Basin. We have a total of around 160 of the 185 tribes and first 
nations in the Great Lakes Basin that have signed an accord, the 
Tribal and First Nations Great Lakes Water Accord, that works on 
the very issues that you are talking about, that pledges to work to- 
gether for the protection of both the quantity and quality of the 
water and work hard to assert our rights as both in jurisdiction 
and also our responsibilities to the protection of those waters. 

We look at the water as a whole, not just the lake but the rivers, 
the streams, the ground water, all of this together as a package 
within the basin. And efforts that will work to protect that, we be- 
lieve, are essential. So we have been working for many years to do 
this as part of our traditional teachings and it is something that 
we try to work on within ourselves. But also realizing that our best 
tools as tribal governments to get things done are to encourage 
those other governments around us to act on these issues as well. 

So yes, I do think it is time to consider this as a package. 
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Mr. Kagen. Well, success requires no excuses. So as I see some 
people with excuses, we have failed, everyone has failed somewhere 
along the way, as we have over 150 invasive species now. 

I look forward to working with your tribe and other organizations 
to help guarantee our clean water. And I yield back the balance of 
my time. 

Mr. Oberstar. Ms. Norton. 

Ms. Norton. Thank you very much, Mr. Chairman. I very much 
regret not being here earlier. This is a subject of considerable inter- 
est to me. I recognize that Mr. Grumbles of the EPA has left, so 
one question that I have may put the three of you at some dis- 
advantage. Yet you may know about what has happened to other 
waterways. Those of us in this region of course also have one of the 
great wonders of the world, one of the great waterways, the Chesa- 
peake Bay. We have focused, it seems to me, quite justifiably, on 
the Great Lakes. 

How national a problem do you think we have here? When you 
consider how far in, well, it is according to how you look at it, the 
Great Lakes are, and that there are waterways that are closer to 
the oceans, one wonders how national, how much worse this prob- 
lem may be or how much it is a matter of certain waterways? 

Mr. Ettawageshik. I guess I will start. We look at the water 
throughout, all the water is connected. So all of our waterways, 
while I am here specifically talking about Great Lakes, when we 
try to figure out what is a sacred spot or how do we deal with that, 
for our way of thinking, the whole earth, all of creation is sacred 
and all of creation is interconnected. We are within one very large 
ecosystem with the planet. And how things affect the Great Lakes 
also affect everyone else. 

As we heard earlier, when we were talking about where an 
invasive species may first show up and how it may spread, this 
issue is not contained just within one particular region of the 
Country. This has implications that are nationwide. 

Ms. Norton. I am regarding your testimony as a case in point, 
that is what is so troubling about this. I take it that that is your 
testimony, that while you know the Great Lakes best you believe 
this is a national phenomenon, equally found in other parts of the 
Country? 

Mr. Ettawageshik. Yes. 

Mr. DeBeaussaert. If I could just add to that, we are obviously 
concerned about this unique freshwater ecosystem that we are 
blessed with living in and near. But the fact is that other States 
have, beyond Michigan, outside the Great Lakes, have enacted leg- 
islation dealing with ballast water issues, notably California, some 
of the other west coast States have also taken action to try to ad- 
dress this issue. 

So we are here from the Great Lakes States, but we do believe 
that it is also an issue of national significance. 

Ms. Norton. I think it is today, Mr. Chairman, that we have on 
the Floor the Clean Water Act. If I could, within your expertise, 
bring up another issue that perhaps also you have seen in the 
Great Lakes. My family has lived in this region since the 1850’s. 
Recently, in recent years, we have found in the Chesapeake Bay a 
phenomenon clearly, we believe, of the pollution of the water, of es- 



25 


sentially freakish species. You talked about invasive species, spe- 
cies that have no predator. 

I wonder if in the Great Lakes you have seen, for example, fish 
with teeth or male/female changes in fish, something that also ap- 
pears to be a new phenomenon, or at least our ancestors did not 
report such widely spread fish — I don’t know quite what to call 
them, but species in our waterways. Have you seen such changes 
in your waterways and what would you have to tell us about them, 
if so? 

Mr. Ettawageshik. One of the things that, the women from the 
tribes are the people that are keepers of the water. They spend 
considerable time teaching us and talking to us about these things. 
And they talk about mother earth weeping and crying. They talk 
about these things and the symptoms that we get from that. Those 
symptoms that they talk to us about are those very things that you 
are referring to, where things are not the way they were meant to 
be, and we have fish that have tumors, we have fish that are basi- 
cally being both male and female at the same time. We have all 
different sorts of issues like that that occur. And these do occur pri- 
marily in hot spots of pollution and other issues. But these are the 
symptoms of nature responding to all of the abuse that we have 
given to her. 

So these are things that we are taught that we need to try to 
fix, and we need to try to find ways to deal with them. That is our 
sacred duty and it is the duty of our governments to try to make 
that, help bring about those changes that will fix those problems. 

Ms. Norton. Do you foresee a situation — there are some rivers 
and streams that are known for certain kinds of fish, for example, 
unlike the Chesapeake Bay, where you may have this huge variety. 
Do you foresee any possibility in the near future where you could 
have a catastrophic elimination of fish in such rivers and stream 
where, as we know, there are no natural predators, and the pred- 
ator embeds itself? And we are talking about. This is a trout 
stream or some particular fish that is particularly known for this 
particularly waterway? 

Mr. Ettawageshik. We do have those cases. We have cases 
where there are places where we used to catch certain species and 
we no longer can. We have one example within, not just a stream, 
but within the Great Lakes, the lake trout virtually collapsed be- 
cause of the introduction of the lamprey eel. The predation of this 
lamprey has, without controls that have since been brought into 
place, we would have no lake trout fishery at all. 

As it is, we have done, there has been a significant amount of 
money, in fact, some of the things that we are asking for through 
the various pieces of legislation that we have been talking about 
today is money to help fund that lamprey control project, and to 
adequately fund it. Because as with everything, it has been cut 
back for a variety of different reasons. We are not able to control 
just that one species, that one invasive species that has had serious 
impact on our fishery. 

But we have other varieties where there are different species 
that are in danger. That is of great concern to us. 

Ms. Norton. Does anyone ever introduce natural predators to 
get the predators out? What would you do if the predators have 
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embedded themselves, especially if it is a stream or river known for 
one or two kinds of fish? And you didn’t catch them in time, what 
could we do? I guess this is my version of the ice caps melting, I 
don’t think you can do anything about those. 

But can you do anything about a situation where a predator has, 
as will surely be the case at some place, because some of these will 
be smaller streams, some of these will be streams or rivers where 
people don’t have the funds or haven’t recognized what has hap- 
pened? Is there anything you can do about it? 

Mr. DeBeaussaert. Part of the comprehensive legislation, 
NAISA did include a rapid response component to try to find ways 
of addressing issues. Obviously the key is prevention, preventing 
these new species from being introduced. But if in fact we did see 
an introduction, some ways of addressing quickly and trying to stop 
the spread of those species. The one thing, to get to the earlier 
question and comment about the impact of a single species taking 
over, that is the concern that we have about the Asian carp. We 
need to have that electrical barrier in place, because if those carp 
did enter the Great Lakes, that is our fear, that they would over- 
whelm the native fishery. 

We are also concerned about this new virus that has been men- 
tioned, the VHS. We have seen significant mortality of fish popu- 
lations where that virus has been found. 

Ms. Norton. Thank you very much, Mr. Chairman. 

Mr. Oberstar. I thank the gentlelady for those very thoughtful 
questions, as always. What we are discussing today is just one part 
of a long chain of assaults upon the waters of the Great Lakes. 
When DDT was found to be destructive in the food chain, weak- 
ening the shells of eagle eggs, so that the young eagles did not form 
properly, and in the aftermath of Rachel Carson’s book. Silent 
Spring, we went after DDT in the United States, and eventually 
phased it out. 

But eagles were still dying and declining in the Great Lakes. In 
1985, 1986, 1987 and 1988, I held hearings as chair of the Inves- 
tigations and Oversight Subcommittee on water quality agreement 
between the United States and Canada. What we learned then was 
that it was DDT still adversely affecting the eggs, where was it 
coming from? We banned it in America. 

But we allowed it to be exported to Central America, where it 
was used to control insects in the banana plantations. And the 
aerosols were caught up in the upper atmosphere from the move- 
ment from the Gulf up through the Mississippi flyway and depos- 
ited within 10 days of spraying on the Great Lakes. So we had to 
extend the reach of the Federal Government to companies that 
were exporting DDT into Central America. And then we had a wit- 
ness, Dr. Henry Dickers, who was a Ph.D microbiologist, a member 
of the Akwesasne Tribe at the eastern end of the Great Lakes, also 
known as the Mohawks. And he testified before the Committee that 
for 2,000 years, his people had lived there and lived on fish. And 
they were extraordinarily healthy. 

But all of a sudden, they were experiencing tremors in their 
joints, they were experiencing three times the national average of 
miscarriages, spontaneous loss of fetus and rare types of cancers. 
It was traced to the mercury in the fish and PCBs and toxaphene 
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that was being taken up by the fish that the people were eating. 
So the Akwesasne people had to change their eating habits. 

And what did they do, I asked? Well, Dr. Dickers said, they 
switched to meat. And what were the health consequences of that? 
Now we have above average arteriosclerosis, heart attack, stroke 
and high cholesterol and diabetes, as we switched to other foods for 
the energy we once got from the fish. 

So here we have this extraordinary chain of life in the Great 
Lakes. They are a total ecosystem. We have to be concerned about 
intra-Basin transfers, waters of Lake Superior that may be car- 
rying species that is deposited in Huron or Erie, Ontario or Michi- 
gan. So you have made a great contribution to our fund of knowl- 
edge on the subject, and we continue this effort to protect this pre- 
cious one-fifth of all the fresh water on the face of the earth. 

Thank you for your contribution. 

I will call the next panel, but Ms. Johnson and I both have to 
go to the House Floor to complete consideration of the Clean Water 
legislation that has been pending and suspended while leadership 
and others went to the White House on some other subject matter 
of far less importance. 

[Laughter.] 

Mr. Oberstar. We have panel two. Dr. David Lodge, from Notre 
Dame University, my son’s school; Adolph Ojard, of the Duluth 
Seaway Port Authority; Andy Buchsbaum, from the National Wild- 
life Federation; John Kahabka of the New York Power Authority. 
I will ask Mr. Kagen of Wisconsin to assume the Chair. 

Thank you very much, all the members of the panel. We are 
grateful for your contribution today. I read your statements late 
last night. I wish I could stay for the testimony, but I have to be 
over on the House Floor to complete consideration of the bill. I 
know that you will hear penetrating questions from Mr. Baker and 
from Dr. Ehlers. 

Dr. Lodge, please begin. 

TESTIMONY OF DAVID M. LODGE, PROFESSOR, DEPARTMENT 
OF BIOLOGICAL SCIENCES, UNIVERSITY OF NOTRE DAME; 
ADOLPH N. OJARD, PRESIDENT, AMERICAN GREAT LAKES 
PORTS ASSOCIATION, EXECUTIVE DIRECTOR, DULUTH SEA- 
WAY PORT AUTHORITY; ANDY BUCHSBAUM, DIRECTOR, NA- 
TIONAL WILDLIFE FEDERATION’S GREAT LAKES OFFICE 
AND CO-CHAIR, HEALING OUR WATERS GREAT LAKES COA- 
LITION; JOHN M. KAHABKA, MANAGER OF ENVIRONMENTAL 
OPERATIONS, NEW YORK POWER AUTHORITY 

Mr. Lodge. Thank you very much, Mr. Chairman and other 
members of the Committee. I thank you for the opportunity to par- 
ticipate in this hearing today. As you may know, I come to this 
issue from the perspective of having worked as a biological re- 
searcher for on the order of 24 years or so on this issue of invasive 
species, specializing in aquatic invasives in particular. 

If I could have my Power Point up, I would appreciate it. To- 
gether with a number of colleagues, both at Notre Dame and other 
universities, I have collaborations going on addressing a number of 
issues of invasive species, including those involving ships and 
many other related issues. 
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I am a past chairman of the National Invasive Species Advisory 
Committee and also recently chaired a committee for the Ecological 
Society of America that published a set of recommendations for 
U.S. policy on invasives. That paper includes some consideration of 
ballast water. 

I am a biologist, and the discussions we have had so far have 
been extremely helpful. But to my mind, it is helpful to get below 
sometimes the abstractions and think about real organisms. At 
least that is what biologists like to do. 

So I want to tell you a story, if you will, involving three species. 
And I want to start with one, a reasonably small fish, the round 
goby, but a fish that has some large impacts. What I am illus- 
trating here is the goby can be caught in the thousands, on the 
southern shore of Lake Michigan and unfortunately many other 
places in the Great Lakes, as illustrated by this map from the 
USGS, where you see in red that this goby, having been introduced 
by ballast water, has spread throughout the Great Lakes, and very 
importantly, not only within the Great Lakes, but as you will see, 
is traveling down the Illinois River, having had access to it through 
the Chicago Sanitary and Ship Canal, and is well on its way to 
colonizing not only the Illinois River but the Mississippi River and 
probably far beyond. 

So one message I want to leave you with is that what happens 
in the Great Lakes does not stay there. The opposite may be true 
of various activities in Las Vegas, but it is not true of the Great 
Lakes. Unfortunately, the organisms that arrive in the Great 
Lakes will come to your Congressional districts before too long, 
whether they are in Oregon or California or Arizona or New York 
or wherever. The Great Lakes are a beachhead for invasions for 
freshwater ecosystems in North America. So wherever one is in 
North America, one has to care about what is going on in the Great 
Lakes. 

Now, I have had the experience in southern Lake Michigan of 
fishing and catching nothing but small, useless round gobies where 
many people used to catch the very highly valued yellow perch and 
other species. So round gobies have damaged both commercial and 
recreational fisheries, and especially in concert with the impacts of 
other species, two others which I illustrate here, two species of 
mussels, the zebra mussel and the quagga mussel. We are seeing 
increasingly large impacts throughout the ecosystems of the Great 
Lakes. 

Let me just quickly go through a few of these, some of which 
have already been mentioned. Many people are familiar with these 
very high, direct financial damages done to industrial facilities for 
zebra mussels. Those damages, a bare minimum estimate, as we 
have already heard, of $150 million a year that doesn’t even begin 
to include the other sorts of ecosystem impacts that I am going to 
go on to describe, which include the loss of recreational and com- 
mercial fisheries, especially for whitefish in Lakes Huron and 
Michigan, where we see a very strong association between the in- 
crease in abundance of mussels and the decline in the native food 
for these very important whitefish. So that fishery has declined 
about 70 percent since the 1990’s. 
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Round gobies themselves consume many mussels, from which 
they derive a number of dangerous compounds, including botu- 
linum toxin, because the mussels create a great environment for 
the bacteria that produces this toxin. That toxin in turn is trans- 
ferred to very valuable fishes, including those consumed by hu- 
mans, like smallmouth bass. So not only do we see the transfer of 
some dangerous compounds up the food web potentially to humans, 
we also see increasingly, especially in Lakes Erie and Ontario, the 
loss of many fishes in recent years. 

We see direct impacts on human recreation from these windrows 
of mussel shells. We see taste and odor problems in drinking water 
caused by the increasingly abundant blooms of harmful algae 
strongly associated with these mussels. 

And I could go on and on with many species, as I summarized 
in the written testimony, could go on and on, because we know of 
over 180 species in the Great Lakes, which means that they are 
just like the other places that we know about, an increasing num- 
ber of species. And in the Great Lakes we know that in recent 
years, about 70 percent of those species have come from ballast 
water, about 40 percent of the ship-borne alien animals cause the 
sorts of damages that I have talked about already. 

And this again, to close with the same theme that I began with, 
this is not an issue limited to the Great Lakes. The zebra mussels, 
illustrated here, are a great example of this. The black dots are 
where they already are. They have spread down the Mississippi, 
and this invasion, like many other invasions, is not over. We have 
heard again that quagga mussels were recently discovered in the 
Colorado River and Lake Mead. We in fact predicted in a paper to 
appear in print shortly that this would happen. Unfortunately, that 
prediction has come true. 

So we have to care about the ships that originally introduce orga- 
nisms into the Great Lakes as the beachhead, and we have to care 
a great deal about what is going to happen from the Great Lakes 
as recreational boaters and other pathways disperse those species 
from the Great Lakes. 

Thank you. 

Mr. Kagen. [Presiding] Thank you. Doctor. 

Next we have Mr. Adolph Ojard, Executive Director of the Du- 
luth Seaway Port Authority. Welcome, and thank you for being 
here. 

Mr. Ojard. Thank you for having me. 

Mr. Chairman, members of the Subcommittee, again, I am Ad- 
olph Ojard, Executive Director of the Duluth Seaway Port Author- 
ity, Duluth, Minnesota. I am also here today as the President of 
the American Great Lakes Ports Association, an organization that 
represents the 12 public port authorities on the U.S. side of the 
Great Lakes. 

While I am here specifically on behalf of the Great Lakes port 
community, I can assure you that the views I express today are 
shared by the majority of the private maritime interests in the 
Great Lakes St. Lawrence Seaway system. 

Although today’s hearing focuses on the Great Lakes aquatic 
invasive species, I think we need to understand that this is both 
a national and an international issue. While various witnesses tes- 
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tifying today will offer different perspectives, we all agree on one 
thing: Congress must act quickly to enact national programs re- 
quiring the treatment of ships’ ballast water. 

The Great Lakes Seaway transportation corridor continues to de- 
velop as an essential component of our national transportation pol- 
icy. This is the longest and most extensive deep draft waterway in 
the world, 2,342 miles from Duluth, Minnesota to the Atlantic 
Ocean. 

Water-borne transportation is widely regarded as the safest, 
cleanest and least costly mode of commercial transportation. Ships 
emit one-tenth of the greenhouses gases of trucks and half that of 
trains. One maritime accident is recorded for every 14 rail acci- 
dents and 75 truck accidents. 

Unfortunately, the emergency of aquatic invasive species has be- 
come our industries’ Achilles heel. We stand ready to solve this 
problem and let me assure you that we will solve the problem. 

The focus of this hearing is impact of aquatic invasive species on 
the Great Lakes, and for the Great Lakes shipping industry that 
impact is the fear of isolation and the fear of a growing patchwork 
of differing and conflicting State laws, each attempting to regulate 
ships engaged in interstate and international commerce. Since 
most Great Lakes vessels load and discharge in numerous jurisdic- 
tions, the potential for chaos is considerable. 

Since the year 2000, the States of New York, Michigan, Illinois, 
Indiana, Minnesota, Wisconsin have all considered ballast water 
regulations. Many of these efforts have been misguided and reflect 
the lack of maritime experience at the State level. To date, only the 
State of Michigan has actually enacted a ballast water statute. 
That law requires all ships conducting port operations in Michigan 
ports to obtain a permit from the State. Further, it requires that 
a ship owner either certify that it will not discharge ballast in 
Michigan waters or that it will do so only after treating the ballast 
with one of four treatment systems. These systems are arbitrarily 
selected by the Michigan Department of Environmental Manage- 
ment. None of them have been scientifically tested and shown to 
prevent the introduction and spread of invasive species. Minnesota 
and Wisconsin also have bills pending. 

So what is the impact on Great Lakes commerce? Well, if you can 
imagine four ports of call, four permit applications, four permit 
fees, application of an uncertified shipboard treatment system, 
countless opportunities for delay and disruption, and the question 
then really remains, will the ships and the vessels continue to call? 

It is also important to note that the States do not want to get 
involved in the regulation of ballast water. Based on our experi- 
ence, all branches of State Government recognize the negative con- 
sequences of their action. They understand the harm they inflict on 
their own citizens and their own economies by adding costs and iso- 
lating valuable Great Lakes maritime commerce. 

Yet the continuing lack at the Federal level has driven States to 
attempt independent remedies. With minimal understandings of 
the intricacies of maritime industry, the legislation that is being 
developed is ineffective at best, impractical at most. Further com- 
plicating the issue is that State regulatory bodies have little or no 
knowledge of shipboard issues. 
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Therefore, when Federal standards are finally enacted, the U.S. 
Coast Guard must be the regulatory agency. Vessel operations are 
highly complex. The Coast Guard is the only agency with the 
knowledge, experience and skill to effectively regulate vessel oper- 
ations. 

The negative impacts of aquatic invasive species are not in dis- 
pute. The need for both the environment and the industry is for 
Congress to create a regulatory framework within which the pri- 
vate sector can begin making necessary investments to solve this 
problem. I believe we can protect the aquatic environment and 
maintain a healthy shipping industry. There is a win-win scenario, 
and it is not far out in terms of our ability to succeed. 

So what is needed? We need to find enforceable Federal stand- 
ards for ballast water treatment. A Federal preemption over State 
and local jurisdiction. Uniform national standards and regulations. 
Incentives to encourage vessel operators to begin early installation 
of ballast water treatment systems, and the authorization of the 
Coast Guard to exclusively regulate shipboard ballast operations. 

Again, I thank the Subcommittee for hosting this hearing, for 
being sensitive to the need and for moving quickly on this legisla- 
tion. I would welcome any questions. Thank you. 

Mr. Kagen. Thank you for your considered testimony and your 
opinions. Being a neighbor from Wisconsin, thanks for hiking in 
here today. Your accent was well appreciated. 

Mr. Ojard. I appreciate that. 

[Laughter.] 

Mr. Kagen. Next we have Mr. Andy Buchsbaum, Director of the 
Great Lakes Office of the National Wildlife Federation and also tes- 
tifying on behalf of the Healing Our Waters Great Lakes Coalition. 
Welcome. 

Mr. Buchsbaum. Thank you, Mr. Chairman. I would like to con- 
gratulate you on getting my name right the first time around. I 
don’t know if you know any other Buchsbaums anywhere else, but 
it is a tough name. 

The Healing Our Waters Coalition is a coalition of 90 organiza- 
tions, State, regional, local and national, dedicated to protecting 
and restoring the Great Lakes. It was founded by generous support 
from the Wege Foundation, the Joyce Foundation, and we are very 
involved not only with the invasive species debate, invasive species 
issues, but also with Great Lakes restoration generally. I will get 
to that in a second. 

You have already heard from many people today about the im- 
portance of the Great Lakes, the importance not only to the ecology 
of the region but to the economy of the region. You have already 
heard about the general problem of invasive species, so I am going 
to focus on a few things. One hundred eighty-three species so far 
in the Great Lakes that we know of, invasives, you have heard 
that, one every 28 weeks. About eight months, it is accelerating, 
one every 28 weeks comes in. 

Let me follow up on something that Dr. Lodge was talking about, 
and that is one of the huge impacts, which involves a freshwater 
shrimp called diporeia. If I could have one of the slides called up, 
I have a few slides. 

[Slide sown.] 
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Mr. Buchsbaum. Diporeia are tiny freshwater shrimp that form 
about 80 percent of the food at the bottom of the Great Lakes. 
Their population gets to about 10,000 organisms per square meter. 
This picture of Lake Michigan, all those dark blue spots are at the 
10,000 per square meter level. As it lightens up, please give me the 
next slide. 

[Slide shown.] 

Mr. Buchsbaum. You can see, as it gets lighter and lighter, there 
are fewer and fewer of these things. 

[Slide shown.] 

Mr. Buchsbaum. And then finally, what you see here is a crash 
of this fundamental part of the Great Lakes food web. These tiny 
freshwater shrimp have virtually disappeared over large stretches 
of Lake Michigan. Advance it one more time. 

[Slide shown.] 

Mr. Buchsbaum. Ninety-four percent decline in 10 years. This is 
the basis of the Great Lakes food web. 

Next, slide, please. 

[Slide shown.] 

Mr. Buchsbaum. Dr. Tom Nalepa is the person who did this 
modeling and who did the sampling to establish that. He is a 
NOAA scientist from the Great Lakes Environmental Research 
Lab. He began sampling for diporeia for other reasons back in the 
1980’s, found this phenomenon and then quickly began sampling 
other places. 

For Lake Huron, he began sampling in the year 2000. Look at 
what has happened in just three years, a 57 percent decline. 

When Congressman Ehlers said that this is an ecological disaster 
happening, this is one huge example of what he meant. 

Next slide, please. 

[Slide shown.] 

Mr. Buchsbaum. Zebra mussels have been blamed for a lot of the 
decline of the diporeia. But the zebra mussels themselves are now 
declining, because quagga mussels have come in. Look at the in- 
crease in quagga mussels in the last 10 years. This is again from 
Dr. Nalepa’s slides. 

One more slide, I think that wraps it up. 

[Slide shown.] 

Mr. Buchsbaum. This is also the quagga mussels for Lake 
Huron. 

Next, and we are done. 

[Slide shown.] 

Mr. Buchsbaum. This is massive. This is something that we fea- 
tured, the slides you have in my testimony, it is much more 
lengthy. We featured some of this. Dr. Nalepa’s work, in this report 
that you also have called Ecosystem Shock, which is something 
NWF did in 2004. I invite you to read through that and you will 
see some of the statistics and some of the descriptions in more de- 
tail. 

Scientists have done another report, though, on the Great Lakes 
and released it just over a year ago. It was called Prescription for 
Great Lakes Protection and Restoration. Some of the region’s lead- 
ing scientists, joined by some of the Nation’s leading scientists. 
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over 200 right now, issued this report. They concluded that the 
Great Lakes are suffering right now ecosystem breakdowns. 

What I just showed you, the diporeia crash, is one of the leading 
breakdowns, but it is not the only one. You have heard some others 
today. They say the reasons for the breakdowns is because there 
is a combination of stresses that have injured the Great Lakes. 
They have injured, and you will appreciate this, Mr. Chairman, 
they have injured what they call its immune system, its ability to 
respond to stress, its buffering capacity. 

Invasive species are among probably the lead of those stressors. 
Because how can a system reach equilibrium if once every 28 
weeks another huge stressor comes in that it can’t handle? 

Because of this, the scientists actually recommended doing things 
not just to restore the Lakes but to stop the new stressors from 
coming in. They say we can’t restore the Lakes properly unless 
these new stressors are stopped. 

So the scientists and the Healing Our Waters Coalition and the 
Great Lakes Regional Collaboration, everyone who studies this 
problem says the top priority has to be a comprehensive approach 
to stopping invasive species like the National Aquatic Invasive Spe- 
cies Act that was introduced last week in the Senate, has been 
pending last year. It is comprehensive, because ballast water, al- 
though a huge cause, is not the only cause. There are others. 

The other top priority is to stop the signature species, the signa- 
ture threat, the Asian carp, from coming up the canal. Ten to twen- 
ty million dollars now will save tens to hundreds of billions of dol- 
lars later. We saw what happened with inaction with Katrina. We 
know that we can do better. There is a very easy solution out there. 
This one is not rocket science. Congressman Ehlers. This one is a 
lot easier than that, it is an electric barrier, electric current under- 
neath the canal. We need to do that. 

Then finally, if you will indulge me for 20 more seconds, we have 
to restore what we have lost. That is the purpose behind the Great 
Lakes Collaboration and Implementation Act, which Congressman 
Ehlers and others introduced yesterday and which they introduced 
last year. That will restore that immune system that we need. Be- 
cause given the fact that these things are here to stay, we need to 
bolster the health of the Great Lakes so they can take care of 
themselves. We can’t do it for them, but we can help them do it 
for themselves. 

With that, I have a number of other comments that I can’t get 
to which address some of what Congressman Baker said and others 
in terms of the EPA and Coast Guard role. But I will save that for 
questions. Thank you very much. 

Mr. Kagen. I appreciate your comments, and if we don’t have 
time for questions because of the vote, I would certainly appreciate 
your written commentary from questions you would have expected 
us to ask. 

And finally we have John Kahabka, the Manager of Environ- 
mental Operations from the New York Power Authority. You have 
the floor. 

Mr. Kahabka. Good afternoon, Mr. Chairman, and thank you. 

My name is John Kahabka, I serve as the Manager of Environ- 
mental Operations for the New York Power Authority. The Power 
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Authority is the Nation’s largest State-owned electric utility, with 
18 generating facilities and more than 1,400 circuit miles of trans- 
mission lines. We own and operate our facilities without the use of 
tax dollars or State credit. We finance our operations with earned 
revenues from sale of electricity and through bonds and notes for 
capital projects. 

In addition, for a number of years, I have also represented the 
American Public Power Association on the Aquatic Invasive Species 
Task Force of the interagency committee established by the Non- 
indigenous Aquatic Nuisance Prevention and Control Act of 1990. 
Among the electrical generation facilities owned by the Power Au- 
thority are two major hydroelectric facilities within the Great 
Lakes Basin, several small hydro facilities, a relatively large pump 
storage facility in the northern Catskills, a number of fossil-fired 
plants in New York City. 

At the time when the zebra mussel first made its appearance, 
the Authority owned and operated two additional nuclear power 
plants, one located on Lake Ontario and the other one actually on 
the Hudson River. We have always considered that the impacts on 
our operations by aquatic invasives, especially Dreissena 
Polymorphia, the zebra mussel, to be critical to our continued eco- 
nomic operation. 

Recognizing the need for immediate measures to address this 
problem, in 1990 we instituted a monitoring and mitigation pro- 
gram at all our facilities. In May of 1990, we installed a 
chlorination system at the 2,400 megawatt Niagara Hydro project 
in western New York. The initial system cost us over $100,000 and 
we are currently in the beginning phases of refurbishing that sys- 
tem. We expect those costs to be anywhere between $200,000 to 
$250,000 with annual control efforts ranging between $30,000 to 
$50,000. 

At our St. Lawrence project, we have essentially a similar sys- 
tem. At our 1,000 megawatt pump storage project, Blenheim-Gilboa 
in the Catskills, we installed a state of the art, at the time, experi- 
mental copper ion generator in an effort to reduce our chemical dis- 
charges. At our Hinckley, Crescent and Vischer Ferry small hydro 
projects within the Mohawk drainage basin, we installed a filtra- 
tion system and use mechanical cleaning. 

The FitzPatrick plant, which is now owned by Entergy Nuclear, 
back in 1991 when we owned it, we installed a chlorination system 
at that facility that cost about $175,000 at that time. Conversations 
with Entergy Nuclear recently have indicated they are spending 
between $100,000 to $150,000 a year in maintaining that system. 

At the Indian Point facility I referenced earlier, their annual op- 
erating costs are roughly about $350,000, just to control biofouling. 

The use of Great Lakes water for power production is significant. 
The 2005 report by the Northeast-Midwest Institute calculated that 
there are some 535 power plants within the U.S. portion of the 
Great Lakes Basin with a combined generating capacity of over 
50,000 megawatts. That comprises roughly 13 nuclear plants and 
175 coal-fired power plants. By interfering with maximum effective 
operations of the power plants, they can jeopardize, zebra mussels, 
that is, or biofoulers, can jeopardize reliable supply of electricity. 
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The worst case impact from Dreissena in our facilities would be 
the loss of generation. Replacing our hydropower, which we sell 
typically at 1 to 2 cents per kilowatt hour, would force us to go out 
and by it on the market, anywhere from 5 to 10 cents a kilowatt 
hour. In 1995, Chuck O’Neill of Sea Grant reported on the eco- 
nomic impacts of zebra mussels. I want to just bring out that from 
Chuck’s work, it was shown that the expenditure on zebra mussel 
control only at the nuclear power stations was around $786,000, 
and at fossil stations, about $146,000. All these expenditures in- 
cluded plant retrofits, chemical control and prevention projects. 

The Power Authority to date has overcome a lot of these initial 
effects, but it has not been without impacts to our operations and 
our costs. The zebra mussel infestation has proved to be one of our 
more daunting environmental challenges and will continue to chal- 
lenge us in the future. 

The Power Authority supports the efforts of the State and Fed- 
eral Government to regulate and control ballast water, as this is 
clearly the vector of choice for the movement of aquatic invaders. 
Continuing funding of the monitoring and control programs and re- 
search is essential. Without these, it is certain that additional 
invasives, as you have heard, of course, many times today, will af- 
fect the Great Lakes and their tributaries. 

On behalf of the Power Authority, I want to express my apprecia- 
tion for your taking the attention to hear my testimony. If there 
are any questions, I would be happy to answer them. Thank you. 

Mr. Kagen. Thank you very much for enlightening us, with no 
joke being intended. 

Mr. Gilchrest, do you have any questions? 

Mr. Gilchrest. Thank you very much. 

I represent the Chesapeake Bay, and many of the problems that 
you are describing we have in the Bay area. It seems that the 
shrimp that you are talking about their decline is similar, but I 
think it is worse in the Great Lakes, to our oysters. We have lost 
in the last 100 years about 99 percent of the oysters, which was 
a form of the ecosystem, not at the bottom of the food chain, but 
they had an immense filtering capacity. 

Can you specifically identify the water quality issue that is deci- 
mating these shrimp? Or is something else eating them? 

Mr. Lodge. I will take a stab at it. I think the short answer is, 
the exact links are unknown. What is known is that wherever 
these mussels have become abundant, the diporeia, this little 
shrimp-like organism, has declined. I don’t think anyone really un- 
derstands exactly what is going on. I myself in the past have been 
something of a skeptic about this. But the pattern is absolutely 
compelling to me these days, as you saw from the maps. 

Mr. Gilchrest. So the new mussels have also come in, likely in 
ballast water? 

Mr. Lodge. Yes. Both mussels it seems clear came in ballast 
water. The difference between the mussels, I am almost inclined to 
say, are things that only a biologist can get excited about. 

Mr. Gilchrest. But they are two different species, the zebra 
mussels and the diporeia is another mussel? 

Mr. Lodge. No, the 

Mr. Gilchrest. The diporeia is a shrimp? 
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Mr. Lodge. The diporeia is a little shrimp. The two mussels are 
called zebra mussels and quagga mussels. They are two different 
species, and in fact, they do have some important ecological dif- 
ferences, with quagga mussel living quite happily more deeply in 
the Lakes. 

Mr. Gilchrest. But the zebra mussels seem not to have an effect 
on the shrimp? 

Mr. Lodge. No, I believe it is the case that both. And in fact, I 
think it may be the case that in the past in many surveys, these 
two mussel species have not been sufficiently distinguished from 
one another, because they are easy to mix up. 

Mr. Gilchrest. Well, when you look at them, they look the 
same. 

Mr. Lodge. If I had them here today, I would not be able to tell 
them apart. 

Mr. Gilchrest. So as far as our assistance with you is con- 
cerned, this aquatic invasive species bill needs to get moving on the 
House side. There is a recognition, and I like the concept that the 
immune system has been degraded. I will start using that in my 
district. The immune system. 

But it is an invasive species problem, it is general human activ- 
ity and all that involves degrading nature’s design, again, fun- 
damentally. Part of this process, though, is an effort to restore 
habitat and water quality. So we will, Mr. Chairman, we will do 
all we can to move the type of legislation, hopefully in this Con- 
gress, on the invasive species, those kinds of pieces of legislation, 
do all we can before this thing is a foregone conclusion. 

One last very quick comment. On top of all this lair of problems 
is global warming, which will have other effects that we are not 
quite sure of at this time. Yes, sir? 

Mr. Buchsbaum. Congressman, a couple of things. First on glob- 
al warming, there have been three studies that have come out in 
the last few months about the impacts of global warming on the 
Great Lakes that show that it is going to really exacerbate all the 
problems we are talking about. Apparently there is a study that 
just came out last week that shows that Lake Superior’s water 
temperature has raised 4 degrees, which has enormous implica- 
tions for the entire ecosystem and for the fishing and for every- 
thing else. Ice fishing has become an endangered sport in the 
northern climates now. 

In addition to that, there is another study, it is not complete, but 
the information was leaked, apparently, it is coming out in April, 
that says that the lake levels of Lake Michigan and Lake Huron 
may decline up to five feet because of global warming, which would 
completely decimate everything, completely change everything. And 
then there is another study that came out a few months ago that 
predicts that Lake Erie may shrink by 15 percent. 

So if we can’t get our house in order before these things happen, 
we will have no chance of responding. That is why, as important 
as invasive species legislation is, that is the prevention piece. We 
also have to do the restoration piece. 

Congressman Rom Emanuel today, in commenting on his bill at 
a press conference, said that he recognized that it is not just the 
Great Lakes that are facing these major restoration problems. He 
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specifically was talking about the Chesapeake Bay. So I think that 
in the future, we need to begin pooling our resources and knowl- 
edge, and also our political strategies to get these major restoration 
bills through. Because a lot of change has already happened, and 
we need to address that. 

Mr. Gilchrest. Thank you very much. Thank you, Mr. Chair- 
man. 

Mr. Kagen. Thank you very much for referring to the immune 
system, since I am immunologist. I used my fundraising capabili- 
ties as an immunologist to get here. 

[Laughter.] 

Mr. Kagen. We are going to have to break and end the meeting, 
but I want to have all of you on record with regard to a question 
that comes up with regard to intra-lake shipping, as to whether or 
not this poses a threat for spreading an invasive species from one 
lake to the other. Would you all agree that the answer would be 
yes, that this is an issue, and that a ship, whether it is traveling 
intra-lake or from overseas should have the same rules applied to 
them? 

Mr. Lodge. I would agree all the evidence would suggest that 
ships, lakers, so-called laker ships moving within the Great Lakes, 
are likely to be an important pathway by which species get spread 
around in a lake. 

Mr. Ojard. Yes, the lakers will spread, but we are not going to 
introduce through the lakers. If we have good ballast water legisla- 
tion, adequate systems onboard the ocean ships, we are going to 
significantly retard the influx of invasives into the system and 
there would be very little to spread around. 

Ocean ships are moving throughout the Great Lakes, so they in 
essence are spreading as well as the lakers themselves. 

Mr. Kagen. Thank you. Andy? 

Mr. Buchsbaum. Yes, the lakers definitely spread what is there. 
I think that it is unlikely that the standards you would use for 
lakers would be the same as the standards you would use for 
ocean-going vessels. I think the problems and solutions would be 
different. You could probably find some different solutions for 
lakers than you can for the ocean-going vessels. 

Certainly, if we act quickly on the ocean-going vessels, then I 
agree definitely with Mr. Ojard, that you stop the influx. These 
things are going to spread through the Great Lakes regardless of 
whether the lakers are spreading them or not. So it is a question 
of how you reach equilibrium. Thank you. 

Mr. IL^GEN. The Subcommittee would be interested in your writ- 
ten recommendations pertaining to the lakers and the ocean vehi- 
cles. 

John? 

Mr. Kahabka. I would agree with the panelists as well, that the 
movement will happen. 

Mr. Kagen. Thank you very much. This will end today’s hearing. 
We appreciate very much your coming here and your hard work. 
It is well appreciated. Thank you. 

[Whereupon, at 4:17 p.m., the subcommittee was adjourned.] 



38 


STATEMENT OF HON. RICHARD BAKER 
HEARING ON 

“THE IMPACT OF AQUATIC INVASIVE SPECIES 
ON THE GREAT LAKES” 

COMMITTEE ON TRANSPORTATION & INFRASTRUCTURE 
WATER RESOURCES & ENVIRONMENT SUBCOMMITTEE 
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Welcome to our hearing on the effects of invasive species on the 
Great Lakes. 

The increased presence of invasive plant and animal species is a 
major environmental problem affecting the Great Lakes region, as 
well as other parts of our country. 

• In the 1950s, the sea lamprey was introduced unintentionally into the 
Lakes and decimated trout fisheries. Today, there are at least 25 
major non-native species of fish in the Great Lakes. 

Zebra mussels damage natural resources, and invade and clog water 
intake pipes, costing water and electric generating utilities hundreds 
of million dollars a year in prevention and remediation efforts. 

In addition, non-native plant species are displacing native aquatic 
vegetation. 

There are more than 180 non-native aquatic species in the Great 
Lakes, many of which are invasive. 

It is said a new aquatic invasive species is discovered every 6 to 8 
months on average in the Great Lakes, as they are introduced through 
ship hulls and ballast water discharges, canals and waterways, 
recreational vessels, and trade of live organisms. 
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Once an exotic species establishes itself, it is almost impossible to 
eradicate and usually difficult to prevent from moving throughout the 
nation. We are finding that reducing the introduction and spread of 
aquatic invasive species is a difficult problem to solve. 

Last Congress, when this Subcommittee held a hearing on the Great 
Lakes, one of our witnesses warned that the Great Lakes and their 
ecosystems are reaching an ecological “tipping point,” beyond which 
environmental recovery could become increasingly difficult, or even 
impossible, to achieve. Invasive species in the Great Lakes are major 
stresses that are pushing the Great Lakes ecosystem towards such 
potentially irreversible changes. 

In 2005, there was an estimated loss of $5.0 billion in economic 
activities in the Great Lakes region due to aquatic invasive species. 
Nationally, such losses are estimated to be $138 billion annually. 

Preventing and controlling invasions of nonindigenous species in the 
Great Lakes and elsewhere is critical. 

The Great Lakes Regional Collaboration strategy calls for preventing 
the introduction of new species, eradicating harmful aquatic invasive 
species, and controlling the spread of others, and provides specific 
recommendations for achieving this. 

I look forward to hearing from the witnesses about how the various 
Federal, state, local, and nongovernmental entities plan to deal with 
the problem of invasive species in the Great Lakes, in light of the 
Great Lakes Regional Collaboration strategy recommendations. 
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Statement OF 

The Honorable Jerry F. Costello 
Subcommittee on Water Resources and Environment 
Hearing on the impact of aquatic invasive species on the great lakes 
Wednesday, march 7, 2007 at 2:00pm 

Thank you, Madame Chairwoman, for holding this hearing 
on the impact of aquatic invasive species on the Great Lakes. 

Madame ChaiiTvoman, this Subcommittee has a long histoiy 
of oversight on the ecological and environmental health of the 
Great Lakes. Over the past three decades, the Subcommittee has 
held numerous hearings on the Great Lakes, and has investigated 
and proposed legislation to address Great Lakes water quality 
impairment, contaminated sediments, and a wide variety of sources 
of pollution to the Lakes. 

As a life-long resident of a Great Lakes state, 1 am well 
aware of the importance of these vital natural resources to the 
economic health and well being of our state. Whether as a source 


of drinking water for our largest cities, a major transportation 
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corridor for the movement of goods and services, or as a center for 
recreation, the Great Lakes are integral to the regional economies 
and livelihood of those states that line their shores. 

The impact of invading species to U.S. waters has grown 
beyond simply reducing native fishing harvests to threatening the 
natural functioning of entire ecosystems and posing significant 
threats to human health. Aquatic invasive species spread through 
ballast water threaten local water supplies in many Great Lakes 
communities. Now is not the time to throw up our hands to the 
issue of controlling invasive species. Congress needs to establish a 
strict standard for controlling the spread of aquatic invasive species 
to prevent the next wave. 

I am well aware of the concern about the costs associated 
with trying to control and prevent aquatic invasive species. 1 am 
also aware of the costs incurred across a whole spectrum of 
economic activities as a result of invasive species. Congress must 
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not avoid its responsibility to ensure a tough, new standard for the 
protection of the nation’s waters. As we have seen in the Great 
Lakes, the cost of inaction is far too great. 

Clearly, Madame Chairwoman, significant policy and 
funding challenges remain in this nation’s efforts to protect the 
Great Lakes from invasive species. I am pleased that this 
Subcommittee continues to explore these issues. I welcome the 
witnesses here today, and look forward to their testimony. 
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I’d like to welcome today’s witnesses to our 
hearing on the impact of aquatic invasive species 
on the Great Lakes. Today we will hear from 
representatives from federal, state, and local 
governments, from tribal communities and 
nations, academia, NGOs, port facilities, and the 
power sector. 

These diverse perspectives will provide the 
subcommittee with a much broader perspective of 
the problems of aquatic invasive species in the 
Great Lakes - as well as a clearer understanding of 
what is at stake. 

The Great Lakes are among the nation’s most 
important resources. The lakes combine to hold 
around 20% of the entire supply of fresh surface 
water on the planet. The region surrounding the 
Great Lakes has a population of around 40 miUion 
people. As home to some of the great industrial 
centers of the world, the Lakes themselves are an 
important manufacturing, transportation, and 
commercial hub. 



44 


However, the high levels of commercial 
activity in the Great Lakes has also made the 
region susceptible to incursions by a variety of 
aquatic invasive species. 

Aquatic invasive species in the Great Lakes 
come from a variety of sources. In general, any 
untreated material - whether it is water, wood, or 
soil - can serve as a potential source for their 
introduction. Among the most prevalent pathways, 
however, are cargo ships. Invasive species often 
enter our waters through vessels’ ballast water. 

The impacts of aquatic invasive species in the 
Great Lakes are many. They are already 
threatening the functioning of entire ecosystems, 
increasing economic costs on both the private and 
public sectors, and posing significant threats to 
public health. 

We are currently facing a situation where 
many aquatic invasive species have found 
receptive homes throughout the Great Lakes — 
with few, if any, natural predators to control them. 
Not only can their numbers skyrocket, they also 
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introduce foreign diseases into ecosystems, and 
consume our native species. 

For example, the zebra mussel has become a 
bane of communities, industry, and water 
resources managers throughout the Great Lakes 
and beyond. A small moUusk introduced to the 
Great Lakes in the late-1980s from contaminated 
ballast water, it has overwhelmed native 
ecosystems. 

While each mussel is very small, they cluster 
in astronomical numbers. The result is that they 
alter ecosystems by disrupting the food chain, and 
clog pipes in water infrastructure and industrial 
facilities. Tens of millions of dollars are spent 
every year to control the zebra mussel populations. 

These are costs that both government and the 
private sector must bear. And these are costs we as 
a nation cannot afford. And I want to stress that 
these are costs that could have been avoided were 
there an effective ballast water management 
system in place. 
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Just this week, US News & World Report ran a 
story about how political gridlock in previous 
congresses delayed the passage of legislation that 
would combat invasive species in the Great Lakes. 
I am proud to say that this subcommittee will 
move forward on addressing this dire problem. 

Estimating the economic cost of invasive 
species is an inexact science. However, a Cornell 
University study puts the costs to the entire 
country at $138 biUion annually. In the Great 
Lakes, aquatic invasive species threaten important 
commercial fisheries, damage vital cooling 
systems in power plants, and lower housing values. 

Aquatic invasive species can also cause pubUc 
health impacts. This is a very important issue for 
residents of the region because the Great Lakes are 
the only coastal waters of the United States that are 
used for drinking water. 

Invasive species are associated with the 
fouling of drinking water supplies by making the 
water smell badly and taste poorly. 
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In addition, one of the most notorious aquatic 
invasive species — the zebra mussel — is associated 
with harmful blue-green algal blooms that can 
produce toxins that are harmful to humans. 

In conclusion, the Great Lakes region has 
been negatively impacted by aquatic invasive 
species in part because of its location as a center of 
population, manufacturing, and trade. Unchecked 
growth in the types and numbers of aquatic 
invasive species will result in costs that the region 
and the nation cannot afford. 

I welcome the witnesses to today’s hearing, 
and I look forward to their testimony. They will 
better inform the subcommittee as to the nature of 
the problem of aquatic invasive species, and alert 
us all to their threats to the Great Lakes’ economy 
and environment. 
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'•‘•The Impact of Aquatic Invasive Species on the Great Lakes" 

Madam Chairwoman, I am proud to take part in today’s hearing on 
aquatic invasive species in the Great Lakes, and I would like to thank 
the Chairwoman and the Subcommittee for holding today's hearing 
as this issue is of special and serious concern to my district in 
Northeast Wisconsin, as I represent a large portion of the coastline of 
Lake Michigan. 

The vital role that the Great Lakes play in our nation must not be 
underestimated. Not only is it the largest freshwater system in the 
world, has costal area greater than that of both the East and West 
Coast of the United States, it also is responsible for 30% of exports, 
and generates $3.8 billion dollars of our gross domestic product. 
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As our highways become more crowded and our airspace is subject 
to weather delays, cargo ships and freight vessels remain vitally 
important to our nation’s economy; they are a key element in 
domestic transportation and international trade. These vessels, 
however, are also the main culprits of carrying invasive organisms in 
their residual sediment water of their cargo holds or ballast tanks. 

Despite highly reported compliance to mandatory ballast water 
management (BWM) in the Great Lakes, over 180 nonindigenous 
aquatic species having become established in the Great Lakes. It is 
clear that our current regulations and laws, particularly the sluggish 
implantation of NISA with regard to ballast water management, as 
well as the new challenge of “No Ballast on Board” (NOBOB) vessels, 
are ineffective and inadequate for handling this problem. 

The impact of invasive species in the Great Lakes goes far beyond 
environmental damage. There are serious economic consequences 
and financial costs associated with attempting to manage and control 
these aquatic invaders. In the Great Lakes, it is estimated that 
roughly $5 billion in damages has been caused by the zebra mussel; 
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while the cost to the ecosystem of lost native species may never be 
known. There is also a huge recreational cost with associated with 
the loss offish and wildlife in the Great Lakes. 

My hope is that the committee, with the testimony and answers from 
this panel, will be able to create effective, realistic, and fast-acting 
solutions to deal with the present and future problems of invasive 
species in the Great Lakes. Thank you. 
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THE IMPACT OF AQUATIC INVASIVE SPECIES ON THE GREAT LAKES 
WEDNESDAY, MARCH 7, 2007 AT 2:00 P.M. 


Chairwoman Johnson, thank-you for holding today’s hearing on the impact of aquatic 
invasive species on the Great latkcs. The control of aquatic itwaswe species is 
impttrtant to the economic and environmental health of not only the Great I,akcs — 
but also the entire nation. 

As you may know, I began work here at the U.S. Congress in 1963. Back in those 
days 1 was the clerk for the Subcommittee on Rivers and Harbors, liven then we 
knew about the dramatic impacts that aquatic invasiv’e species were having on our 
own native species. 

Just over ten years before I began here, in 1952, the lake trout fishery: on the Great 
Lakes totaled over 3 million pounds, and some two and a half million pounds of white 
fish were caught in Lake Michigan. In the span of only one year, that figure had 
plummeted to just 300,000 pounds of the trout, and 250,000 pounds of the white fish. 



While wc weren’t exactly sure what the cause was, we sure knew we had an 
environmental and economic disaster on our hands. 

I t turns out that the culprit for the devastation of these vitally important fisheries was 
a small aquatic inv^asive creature - the sea lamprey. This species attacks and latches 
onto other fish and parasirically feeds from them — consuming their fluids and tissues. 

The sea lamprey likely first arrived in the Great Lakes iti the 1 820s — when the Lrie 
Canal was first opened for commerce. It has since spread throughout the region 
through contaminated ballast water, and through the Welland Canal. 

Now governtnents of the United States, of Canada, of the Great Laikes States, of cities 
and towns through the region spend millions of dollars, every year, to control the 
problem of lamprey cels — to correct our past mistakes. 

Madame Chairwoman, even in the early days of domestic and international trade, 
ocean-going and inland-waterway slrippers were the unwilling hosts for the 
importation of non-native species. Unfortunately, many of these invaders found 
receptive homes in the United States — with few, if any, naniral predators to control 
their propagation in domestic waters, and ample sources of food and shelter to fuel 
their expotiennal growth. 



Now we know that allowing the invasion of the sea lamprey to occur was not our only 
mistake in controlling aquatic invasive species in the Great Lakes. In the years that 
followed, numerous additional invaders have founds Iwtmes in the waters of the region, 
among these; the yebra mussel, the liurasian milfoil, the European ruffe, and now the 
VHS virus. 


Tn fact, researchers now believe there are at least 162 aquatic invasive species in the 
Cireat f,akes alone. 

And this number is growing at a rate of over 1 new inv'asivc species a year. 

iVnd what docs that mean? Tt means that with each additional invader, our native 
environment suffers, that costs go up for commerce, for industry, and for taxpayers, 
and that the public’s health is put increasingly at risk. 

But this isn’t just a problem for the Great l.akcs. (,)ne thing I’m hoping that we can 
take away from toda 5 '’s hearing, Madame Chairwoman, is that an aquatic invasive 
species that first establishes itself in the Great Lakes can easily move to other parts of 
the countiy. 
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P'or example, earlier tlus year California officials found quagga mussels in Lake 
Havasu, near the Arizona border. Quagga mussels are one of the newest aquatic 
invasive species and are similar to zebra mussels — they reproduce very; rapidly and can 
clog water infrastmeture and harm the food chain. Prior to the discovery in 
California, we had all thought that quagga mussels were isolated in the Great l.akes. 
However, they can survive for long periods of rime in bilge water, or attached to the 
outside of water-craft during transportation. We now think that a recreational boater 
unwittingly brought these quagga mussels from one of the Great Lakes to California 
after returning from a boating trip and failing to adequately clean and dry' his or her 
boat. 


The lesson I’m hoping all the members take away from this is that aquatic invasive 
species are not just a regional problem that are affecting the Great Lakes alone - it’s a 
national problem. 

Fxonomic impacts in the Great Lakes cause ripple effects throughout the country - 
putting financial burdens on ta.xpayers and governments large and small, as well as 
raising the price of products. And given the case with which some of these aquatic 
invaders can be transported - other parts of the country may suffer environmental 
impacts, too. 
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We’ve known for a long time - since I first started working here - that a major 
problem affecting the environmental and economic health of the Great Lakes, and the 
public health of the region’s population ate aquatic invasive species. 

It’s well past dme to do something effective about them. 

I look forward to today’s hearing to leant about the extent of the problem and the 
nature of the impacts. Armed with this information, we can proceed to make good 
policy - policy that makes sense economically and environmentally — to save this 
precious region from the rav'ages of these aquatic invaders. 

I am pleased that we have such a diverse range of experts on today’s panel. 1 
welcome each of the invited witnesses, and look forward to hearing their testimony. 


S 
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Representative Thomas E. Petri 
Statement For the Record 

Water Resources and Environment Subcommittee Hearing 
"Impact of Aquatic Invasive Species on the Great Lakes" 

March 7, 2007 

Chairwoman Johnson and Ranking Member Baker: 

I would like to take this opportunity to congratulate you on holding this 
important hearing to examine the impact of invasive species on the Great 
Lakes. This is an issue that is very important to my state of Wisconsin as 
well as the rest of the United States. 

The Great Lakes is a national treasure, containing 90% of the United States 
freshwater. More than 35 million people live in the Great Lakes basin and 
depend on its natural resources for many vital needs such as drinking water, 
energy production, and transportation. Furthermore, the Great Lakes 
provide resources to support millions of jobs, especially in the fishery and 
boating industries. According to the U.S. Fish and Wildlife Service, nearly 
$15 billion in recreational activities such as fishing, hunting, and wildlife 
watching occur annually in the Great Lakes region. 

The migration of invasive species into the Great Lakes threatens to severely 
damage the aquatic environment and have a negative effect on the industries 
that depend on the Great Lakes. I am a cosponsor of several bills that have 
been introduced this Congress that would help prevent the spread of these 
species by detecting them early and establishing proven techniques to 
eradicate them. 

I am encouraged that this Subcommittee will be examining this issue closely 
and look forward to working with my Committee colleagues to develop and 
support measures that will help restore and maintain the Great Lakes. 
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Opening Statement 
Congressman John T. Salazar 
T&I Subcommittee on Water Resources 
Hearing on the Impact of Aquatic Invasive Species on the Great Lakes 
March 7, 2007 


Thank you, Madame Chair. 

I appreciate the subject matter of today’s hearing, because even 
though vve are focusing on the impact that invasive species have on 
the Great Lakes and surrounding region, the larger problem of 
invasive alien species infiltrating our nation’s waterways is 
something that affects each of our districts. 

Invasive species are recognized as one of the leading threats to 
biodiversity and impose enormous costs to agriculture, fisheries 
and human health. 

In Colorado, we are dealing with similar issues, as we have been 
invaded by a number of harmful exotic species. 

Among the 6 invaders that have been introduced in Colorado, 2 
have caused significant damage to my district. 

The Salt Cedar, or Tamarisk, is a shrub that infiltrated the U.S. in 
the 1800s, originating from Eurasia. 

The plant has a long tap root system, allowing it to reach deep into 
the local water supply. 

Because of its reach, it deprives municipalities of much needed 
water, interfering with daily farming and domestic water use. 
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Some estimates show that this plant consumes approximately 163 
billion gallons of water a year from the Colorado River Basin, 
roughly the same amount of water allotted to the state of Nevada. 

The Russian Olive, which originated in Germany, is another 
invasive species that extends throughout western and central U.S. 

Much like the Tamarisk, this shrub interferes with the natural plant 
ecosystem and taxes our water reserves. 

These 2 species have negatively impacted the ecosystem and 
economy of my district. 

They have single-handedly left many farmers and ranchers like 
myself with unworkable land and depleted water sources. 

Clearly something must be done to address the problem of invasive 
species within our water systems. 

We know the extent of the damage these species cause. We must 
explore options to prevent and limit future incidences of invasion. 

I look forward to today’s hearing. Thank you. 



Snat Lak«s and St Lawrance Qtias Inttiativa 
Aiilanae des ‘villaa des finnds Uc»«t da Saint-Lauitent 


U.S. HOUSE OF REPRESENTATIVES 

Committee on Transportation and Infrastructure 
Subcommittee on Water Resources and Environment 


TESTIMONY OF 
The Honorable Gary Becker 

Mayor, City of Racine, Wisconsin 
and Vice Chair, Great Lakes and St. Lawrence Cities Initiative 


March 7, 2007 
Washington, D.C. 


Gary Becker 
Mayor 
City of Racine 
730 Washington Avenue 
Racine, Wisconsin 53403 
262-636-9111 
gbeckei'@citvofracine.oig 



60 


U.S. HOUSE OF REPRESENTATIVES 
Committee on Transportation and Infrastructure 
Subcommittee on Water Resources and Environment 

TESTIMONY OF 
The Honorable Gary Becker 

Mayor, City of Racine, Wisconsin 
and Vice Chair, Great Lakes and St. Lawrence Cities Initiative 

March 7, 2007 
Washington, D.C, 


Good afternoon Madam Chairwoman and members of the Subcommittee. My 
name is Gary Becker and I am the Mayor of Racine, Wisconsin. I also serve as Vice 
Chair of the Great Lakes and St. Lawrence Cities Initiative, a coalition of mayors from 39 
member cities and 50 participating cites from the Great Lakes and St. Lawrence region in 
the United States and Canada. Mayor Richard M. Daley of Chicago is our Founding 
Chair and Mayor David Miller of Toronto is our current Chair. Thank you for the 
opportunity to testify before you today. 

Great Lakes Mayors are extremely fortunate to be managing cities and towns 
located along a resource as incredible as the Great Lakes. The Great Lakes bring 
tremendous local and regional benefits in terms of economic development, trade, 
recreation, tourism and drinking water. At the same time, however. Great Lakes Mayors 
must deal with the problems of the Great Lakes on a daily basis. Whether it is making 
sure the water intakes are clear from zebra mussels, dealing with beach closings and 
unreliable water quality standards, operating wastewater treatment plants properly, or 
managing storm water, the people who work for me, ju.st like those for all the other 
mayors across the basin, must make sure things are done right 24/7. These are very real 
issues for me, my fellow mayors, and the people who live in our cities. 

Invasive species are a key issue for Great Lakes Mayors, causing extensive 
biological damage and resulting in billions of dollars of costs across the country and in 
the Great Lakes Basin. Over 180 different species have come in to the Great Lakes 
already, and they continue to arrive at the rate of one every six or seven months. Some of 
the most notable are the sea lamprey and zebra mussels. 

Others very close to entering the Great Lakes are several varieties of Asian carp, 
already in the Chicago Sanitary and Ship canal less than 50 miles from Lake Michigan. 
Ballast water in ships is the most common pathway for entry into the system. 
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Cities have dealt with the zebra mussel problem for many years, with the clogging 
of drinking water intake structures being the primary concern. In my own City of Racine, 
we spent almost $1.4 million in 1995 for a new chemical feed system, chemical lines, and 
diffusers to address the situation. In operating expenses for chemicals and energy to fight 
the zebra mussels, the Racine Water Utility spends $30,000 to $40,000 annually. 

■ * The tragedy of this situation is that much of the invasive species problem could 
have been prevented. If action is not taken quickly, things will get worse. Many of the 
issues we deal with on the Great Lakes are the result of mistakes we made in the past, and 
now must pay the price. Rarely do we have the opportunity to prevent future damage by 
taking action now. This is one situation where we have that opportunity, and it would be 
a mistake not to take full advantage of it. 

Comprehensive invasive species legislation on a national level is essential if we 
want to deal with the problem effectively. In fact, it is something we need to coordinate 
closely with our Canadian neighbors and make sure coverage includes the Great Lakes 
and St. Lawrence. It also needs to be done with full awareness of the actions recently 
taken by the International Maritime Organization. This legislation was introduced in 
earlier years, and never advanced to passage. This must be the year for action. 

This legislation does not need to cost taxpayers a large amount of money. In fact, 
the lack of strong laws is costing the taxpayers much more already. Tlie Federal 
government needs a strong program to restrict ballast water discharges and control the 
other pathways for invasive species. Costs incurred in controlling the flow of invasive 
species should be absorbed by the responsible businesses and the consumers of the 
products they produce and hansport. 

An additional problem with not having comprehensive federal laws is that states 
and local governments are finding it necessary to move ahead with their own efforts. The 
State of Michigan took a strong leadership role by passing legislation and implementing a 
program that took effect this year. Other states are also considering programs. Having a 
program in one of the Great Lakes states, and potentially different programs in others, 
will cause problems for states and for the shipping industry. The vast amount of 
legislative, administrative, and business time spent to deal with this could be avoided 
with strong Federal legislation. 

Chicago has passed an ordinance to prohibit the sale of live Asian carp as another 
means of dealing with the problem. Although this is helpful, it cannot solve the problem 
we are facing with invasive species on a broader scale. 

One other action by Congress needed in the very near term is authorization and 
appropriations to complete construction and fund operation of the electronic barrier on 
the Chicago Sanitary and Ship Canal to keep Asian carp out the Great Lakes. 
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Mayors, and many others in the Great Lakes region, such as Governors, business 
groups, environmental organizations, and members of Congress, wish this could have 
been done several years ago. Each day it is not completed perpetuates the unnecessary 
risk to the multi-billion dollar sport and commercial fishing industry on the Great Lakes. 

In addition to passing comprehensive federal invasive species legislation, the 
Federal government could be doing more with legislation and regulations on the books 
already. In particular, the U.S. Department of Interior has authority under the Lacey Act 
to restrict the shipments of injurious species to prevent the expansion of a problem. The 
Interior Department has had petitions for listing the black, bighead, and silver carp for a 
number of years, and only recently proposed the listing of one of the species. Congress 
even considered legislation last year because of the lack of action by the Department of 
Interior. Mayors ask for your assistance in making sure that the Interior Department takes 
action promptly to list all three species as injurious. 

The U.S. Coast Guard has regulations on ballast water that should be enforced 
strictly. With the expanded homeland security responsibilities of the Coast Guard, it is 
not clear whether they have sufficient resources to do this, or whether it is treated as a 
high enough priority. We would like to work with the Coast Guard to see what further 
actions might be possible. « 

Although the focus of today’s hearing is on invasive species, it is important to 
recognize that there are many other serious threats to the Great Lakes. Discharges of 
untreated or inadequately treated sewage from combined and sanitary sewer overflows 
are a major problem across the Basin. The infrastructure investments needed are in the 
billions of dollars, and only with significantly increased investments by Federal, state, 
and local governments will this problem be solved. 

Great Lakes Mayors appreciate the recent action by this Subcommittee and the 
full Committee to advance three key water infrastructure bills (H.R. 569, H.R. 700 and 
H.R. 720). We are hopeful that the House will pass these bills. 

Other key issues highlighted in the Great Lakes Regional Collaboration Strategy, 
which the Great Lakes region perceives as the blueprint for moving forward, were toxics, 
habitat and wetland protection, and contaminated sediments. These are the priority issues 
from the perspective of the Great Lakes Mayors. 

The Great Lakes Regional Collaboration Strategy of December 2005 did an 
excellent job of identifying the top priority problems on the Great Lakes and setting out 
the actions needed to solve them. Although some progress has been made under the 
Strategy, we need to accomplish much more. It is going to take a significant increase in 
time, management attention, and financial resources by all parties before we can advance 
in ways that will truly protect and restore the Great Lakes for future generations. 

Thank you for holding this important hearing and for the opportunity to provide 
testimony. I would be happy to answer any questions you may have. 
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Testimony of Andy Buchsbaum 

Director, National Wildlife Federation’s Great Lakes Office and 
Co-Chair, Healing Our Watcrs®-Great Lakes Coalition 

Before the House Committee on Transportation and Infrastructure’s 
Subcommittee on Water Resources and Environment 

Hearing on the Impact of Invasive Species on the Great Lakes 

March 7, 2007 


Madame Chaiwoman, Mr. Ranking Member, members of the Subcommittee, thank you 
for the opportunity to testify before you on a critically important issue: the impact of invasive 
species on one of our nation’s greatest natural treasures - the Great Lakes. My name is Andy 
Buchsbaum and I am the director of the National Wildlife Federation’s Great Lakes Office. 

NWF is America’s oldest and largest conservation organization and has one million members 
and affiliated organizations in 47 states. 1 am also a co-chair of the broad-based Healing Our 
Waters-Great Lakes Coalition. The HOW Coalition is made up of over 90 national, regional, 
state and loeal organizations that are dedicated to the protection and restoration of the Great 
Lakes. These include Great Lakes state and regional conservation organizations such as the 
Alliance for the Great Lakes, Great Lakes United and the Ohio Environmental Council; national 
conservation organizations like Ducks Unlimited, the National Parks Conservation Association, 
Trout Unlimited, the Siema Club, the Nature Conservancy and the Audubon Society; educational 
institutions such as Shedd Aquarium and Brookfield Zoo; and government representatives such 
as the County Executives of America. The Coalition’s membership list accompanies this 
testimony as Appendix A, 

As this subcommittee knows from hearings you have held, the Great Lakes are of 
national and worldwide importance. Yet, they have been severely damaged by numerous 
stresses, the most severe being invasive species. Unless actions are taken soon to protect the 
Great Lakes from new invaders and to respond to the damage that has already occurred, the 
Great Lakes face massive and irrevocable degradation. 

My testimony today will focus on the impact invasive species are having on the Great 
Lakes. To help illustrate the threat to our region’s way of life, I will first describe the importance 
healthy Great Lakes are to the nation. I will then outline the accelerating deterioration the Great 
Lakes are currently experiencing, in large part due to invasive species, and the urgency of 
congressional action to protect the Great Lakes from this threat. The bottom line is this: any 
further delay in congressional action to address invasive species will result in irreversible 
damage and dramatic changes to this national and global treasure. 
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The Great Lakes: A National Priority 

The Great Lakes define the landscape of our nation and a way of life for a region of more 
than 42 million people. They mean more to us than places to swim or fish; more than places to 
hike through some of the world’s most beautiful dunes and national lakeshores; more than a 
source of drinking water; more than the lifeblood of commerce and industry. For those of us who 
live here, they are part of our way of life. They define who we are, our past and our future. 

When 1 was growing up near Chieago, the high points of my childhood each summer 
were trips to Lake Michigan’s North Avenue Beach in Chicago, the Indiana Dunes, and the 
Warren Dunes in Michigan. My fiiends and I would play in the water, race down the dunes and 
watch the incredible sunsets over waters so vast you could not see the other side. Now my own 
family is reprising those wonderful times. The best part of my sons’ summers are when we go to 
roam the shoreline of Lake Superior, swim in the bone-biting cold of its waters and watch the 
sun set under the horizon. The lakes create the memories that bind my family to millions of 
others, and link my generation with my parents’ and my children’s. They are the defining 
features of our physical world, our continuing constant. 

So it is no surprise that the Great Lakes are a top priority for those of us who live there. A 
2003 Joyce Foundation poll asked Great Lakes residents if protecting and restoring the Great 
Lakes is important. Ninety six percent said yes! This response shows how closely we identify 
with our home. 

The health of the Great Lakes is important not to just those that live there, however, but 
to every American as well. These Lakes define our nation’s geography and history. They 
eonstitute 95 percent of the surface freshwater in the United States. They have a coastline of 
10,000 miles - longer than the combined U.S. coastlines of the Atlantic and Pacific Oceans. 

They supply the drinking water, shipping, recreation and economic lifeblood to millions of 
people in eight states. They constitute a 1,000-mile border between the U.S. and Canada. They 
are continental features that attract migratory birds from the Canadian Arctic to South America. 
Millions of migratory waterfowl breed in the Great Lakes and then fly to the eastern and 
southern U.S. to supply hunters and birdwatchers from New Jersey to Louisiana. 

The Great Lakes are truly a national treasure. Tom Kieman, President of the National 
Parks Conservation Association and co-chair of the Healing Our Waters Coalition, puts it this 
way: “The Great Lakes are national icons, a beautiful natural treasure you can see from space. 
Like the majestic Grand Canyon and Everglades, these inland oceans help define the soul of a 
region and the landscape of a nation.” Their national importance has prompted 1 1 national 
organizations to actively participate in the Healing Our Waters Coalition to protect and restore 
them. Leaders from around the country - including those from the Chesapeake Bay, Restore 
America’s Estuaries, Everglades and Coastal Louisiana, eaeh of which also have pressing needs 
for restoration - understand the national importance of the Great Lakes and their need for 
protection and restoration: 

"Like the Chesapeake Bay, the Great Lakes are resources of national significance. They 
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have helped shape our history as a nation and they have provided immeasurable recreational, 
economic, and cultural opportunities for our citizens. Unfortunately, they share a history of 
insuffieient investment in their protection and restoration. National attention, national 
funding, and national commitment to the restoration of natural resources like the Chesapeake 
Bay and the Great Lakes is critical for us, as a nation, to ensure a legacy of clean water, 
abundant fisheries, and economic development for future generations." Roy A. Hoagland, 
Esq., Vice President, Environmental Protection and Restoration, Chesapeake Bay Foundation 

"The Great Lakes are extraordinary resources of national importance, and they require 
national attention and funding to get back to health. Like the Great Lakes, many of our 
nation's Great Waters - such as Puget Sound, the Louisiana Coast, the Everglades or 
Chesapeake Bay — are in grave condition. Investments in the restoration of these critical 
ecosystems will repay us many fold, and will benefit the nation as a whole." Mark Wolf- 
Annstrong, CEO of Restore America’s Estuaries. 

"The Great Lakes are of national importance. If we can't save Coastal Louisiana, we can't 
save the Great Lakes and vice versa. It can't be that we have to choose one place over 
another, or we'll be set up to fail everywhere. The consequences to the nation of inaction or 
delay are enomious. We cannot afford to wait, either here in Coastal Louisiana or in the 
Great Lakes." Mark Davis, Director, Coalition to Restore Coastal Louisiana 

“As America’s Everglades is a unique national treasure, so too are the Great Lakes. The 
people of the Great Lakes region support restoring the Everglades, and we support restoring 
the Great Lakes.” - Everglades Coalition 

Our Coalition appreciates their support and we support their efforts to protect these national 
resources as well. 

The Great Lakes’ economic importance to the Midwest and the nation is immense. The 
Great Lakes annually generate billions of dollars of economic revenue directly: 

• Tourism in Ohio is a $7 billion industry sustaining over a quarter of a million 
jobs. 

• In Michigan, tourism generates $16 billion annually, and in Wisconsin, $I 1.8 
billion. 

• Hunting, fishing and wildlife watching account for more than $18 billion 
annually in the Great Lakes states. 

But the economic impact of the Great Lakes is far greater than this. Twenty-five million 
people rely on the Great Lakes for their drinking water. Industries such as auto, power, 
agriculture and steel depend on them to supply their industrial processes. Consumers and 
businesses throughout the region and the nation rely on them for the shipment of goods such as 
grain, steel and manufactured goods. The Great Lakes define not just the recreational and 
ecological footprint of the region; they drive the economic opportunities in the Midwest. 


3 



66 


The economy of this region is vitally important to the nation. The Great Lakes region 
produces one-third of the nation’s economic gross state product. The Great Lakes are the natural 
infrastructure that supports this productivity; their health is critical to economy of the Midwest 
and the nation. 

The Healing Our Waters Coalition will be better able to demonstrate what we already 
know: investing in Great Lakes restoration and protection is good for our nation’s economy as it 
is for our families and environment. We are partnering with the Council of Great Lakes 
Industries, the Great Lakes Cities Initiative and the Brookings Institution to produce an 
independent study of the ways in which investing in Great Lakes ecosystem restoration will 
support the economy of the region. Wc will be happy to share it with the Subcommittee when 
our work is complete later this year. 

A Resource in Peril; “Ecosystem Breakdown” 

Despite their vast size, the Great Lakes arc fragile and need our nation’s help. In recent 
years, the Great Lakes have been increasingly plagued by beach closings due to untreated 
sewage; invasions by harmful exotic species (on average, one new invasive species enters the 
Great Lakes every eight months); contamination of sport and commercial fisheries; and loss of 
habitat for wildlife. Each of these and other problems has been viewed as a separate challenge to 
be researched and addressed independently; few have tried to assess the condition of the Great 
Lakes as an ecosystem and design solutions on that basis. 

In December 2005, over sixty of the leading scientists in the Great Lakes region issued an 
alarming report. In a paper titled “Prescription for Great Lakes Ecosystem Proteetion and 
Restoration”', the scientists concluded that the Great Lakes are experiencing an historic crisis 
(attached as Appendix B). Deterioration of large sections of their ecosystem is aecelcrating 
dramatically, and if not addressed now, the damage is likely to be irreversible. In their own 
words: 


“There is widespread agreement that the Great Lakes presently are exhibiting symptoms 
of extreme stress from a combination of sources that include toxic contaminants, invasive 
species, nutrient loading, shoreline and upland land use changes, and hydrologic 
modifications .... In large areas of the lakes, historical sources of stress have combined 
with new ones to reach a tipping point, the point at which ecosystem-level changes occur 
rapidly and unexpectedly, confounding the traditional relationships between sources of 
stress and the expected ecosystem response. There is compelling evidence that in many 
parts of the Great Lakes we are beyond this tipping point. Certain areas of the Great 
Lakes are increasingly experiencing ecosystem breakdown, where intensifying levels of 
stress from a combination of sources have overwhelmed the natural processes that 
normally stabilize and buffer the system from permanent change.”^ (Emphasis added) 

Over 200 scientists from around the country, including from California, Hawaii and Tennessee, 

have endorsed the report. 


' http:/7re.storethelakes.Qrg.:PrescriDtionforGreatLakes.Ddf 
^ httr?://restorethelake.s.org/P rescriptionforGrealLakes.pdf . P.l 
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The scientists’ report was a surprise to the public because to many, the Great Lakes and 
their tributaries seem to be improving. Due to fundamental policy shifts like the Clean Water 
Act, massive government investment in better sewers and responsible private initiatives, rivers 
no longer catch fire, Lake Erie has come back from the dead, the water often looks clearer and 
many pollutant indicators have improved. But such observations only scratch the surface and the 
scientists looked much deeper to find an ecosystem in crisis. They have documented; 

• The destruction of the foundation of the Great Lakes food web in many of the Great 
Lakes. Populations of the basic food group for most fish, a freshwater shrimp called 
Diporeia, have declined from over 10,000 per .square meter of lake bottom to virtually 
zero over vast stretches of Lake Michigan and the other Great Lakes. The scientists 
cannot be sure, but they believe the decline is linked to the infestation of the Great Lakes 
by an invasive species, the zebra mussel, which colonizes the lakebeds in thick mats of 
shells that extend for acres and leaves the surrounding lakebeds barren of life. The 
National Wildlife Federation produced a report describing the devastating impact that 
invasive species have had on the Great Lakes in a report titled Ecosystem Shock (attached 
as Appendix C). 

• Lake Erie’s so-called “dead zone,” an area deprived of oxygen, has reappeared in central 
Lake Eric. Accompanying this anoxic zone is the return elsewhere in the lake of blue- 
green (toxic) algae blooms and episodic die-offs of fish and fish-eating birds from avian 
botulism. Scientists are seeing similar eutrophication problems in Lake Huron’s Saginaw 
Bay and Lake Michigan’s Green Bay. 

• Many fish populations are showing signs of stress and decline in the Great Lakes. 
Scientists have found widespread decline in growth, condition and numbers of yellow 
perch, lake whitefish and other valuable fish species in Lake Michigan and portions of 
Lake Huron. 

The scientists concluded that these and other large-scale ecosystem changes result 
from the loss of the Great Lakes’ capacity to buffer themselves against sources of stress - 
essentially, damage to the Great Lakes immune system. Much of the buffering capacity for the 
Great Lakes comes from healthy near-shore communities and tributaries. As these areas are 
damaged by pollution, hydrologic modifications, invasive species and shoreline development, 
they lose their capacity to buffer the Great Lakes. Without that buffering capacity, each new 
stress - whether it is an invasive species or additional pollution - can set off a cascade of damage 
to the ecosystem that occurs rapidly and unexpectedly. In the scientists’ words; 

“In the Great Lakes, nonlinear changes are no longer a future threat-these types of 
changes are taking place now. While in some areas some indicators of ecosystem health 
have continued to improve over the past decade, other large areas of the lakes are 
undergoing rapid changes where combinations of effects of old and new stresses are 
interacting synergistically to trigger a chain reaction process of ecosystem degradation. 
The rapidness of this chain-reaction process, seen over the past five to fifteen years and 
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involving sudden and unpredictable changes, is unique in Great Lakes recorded 

history"^ (Emphasis added) 

Invasive Species Role in the Breakdown of the Great Lake Ecosystem 

Although it is hard to determine which problem is the largest cause of the ecosystem 
breakdowns now plaguing the Great Lakes, many scientists believe that it is invasive species. It 
is easy to see why: 

• Scientists have found 183 aquatic invasive species in the Great Lakes thus far, 
making it one of the most invaded ecosystems in the world. They inelude: 

Eel-like sea lamprey that attack lake trout and suck the blood out of them; 
Zebra and quagga mussels that form thick mats of shells over vast stretches of 
the lake floors and beaches and disrupt the food chain; 

A fish-killing virus called viral hemorrhagic septicemia that has spread to 
Lakes Ontario, Erie and Huron and caused multiple fish kills; and 
Most recently, bug-eyed shrimp that feed on tiny zooplankton and 
phytoplankton that directly or indirectly sustain the Great Lakes native fish 
species was found in Lake Michigan. 

• Since 1950, on average one new invasive species has entered the Great Lakes every 
seven months. Under such an onslaught it is impossible to conceive of how the Great 
Lakes ecosystem could possibly reach any sort of equilibrium, how aquatic life could 
recover or how scientists and managers could make decisions to help restore the 
lakes’ buffering capacity. 

• Invasive species are affecting every level of the Great Lakes ecosystem; the lake 
bottoms, the water column, the surface, the shorelines, the near shore and the open 
water, the zooplantkton, the forage fish and the fish at the top of the food web (like 
trout and walleye). 

• The breadth, depth and frequency of these invasions are facilitating what some 
scientists call “invasional meltdown.” Some invaders alter their new environment in 
ways that make it easier for subsequent invaders to thrive, making it even more 
difficult for native species to survive. 

• The aquatic invaders are only one part of the invasives problem. Terrestrial invaders 
also are having devastating impacts on the Great Lakes ecosystem, making restoration 
more difficult and raising the costs. All along the coastlines and tributaries, the 
wetlands so important for the Great Lakes immune system are being taken over by 
phragmites and purple loosestrife. Lake Ontario is losing its native wetlands, which 
are based on sedge grasses. As we propose to spend billions of dollars on restoring 


^ httn://restoreihejakes.org/Prescriptionfor<jreatLakes-Ddf . P.8 
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coastal wetlands, we need to protect the wetlands we have from these terrestrial 
invaders. 

Virtually every eeosystem breakdown in the Great Lakes identified by the seientists the 
Lake Erie anoxie zone, the deelines and stresses in fish populations, and widespread food web 
disruption - are caused in large part by invasive species. The massive damage to the Great Lakes 
food web over the past 15 years is perhaps the most illustrative example of why invasive species 
are so devastating. Fully 99 percent of the foundation of the food web - the food available to fish 
in the sediments of the Great Lakes - is made up of four species: tiny shrimp-like creatures 
called Diporeia', ftngeniail clams; certain worms, and opossum shrimp. Of these, Diporeia, the 
tiny shrimp, dominate making up 80 percent of the available food. 

Since about 1990, however, the Diporeia and fingernail clam populations have crashed 
over vast stretches of Lake Michigan, Lake Huron and other lakes. Attached to this testimony in 
Appendix C are two charts that illustrate the decline in Diporeia in Lakes Michigan and Huron. 
Dr. Tom Nalepa of NOAA’s Great Lakes Environmental Research Laboratory, based on his 
research of the past two decades, produced these figures. They graphically show a 94 percent 
decline in Diporeia organisms in Lake Michigan over 10 years and a 57 percent decline of those 
organisms in Lake Huron in only 3 years. Diporeia populations have gone from 10,000 
organisms per square meter to virtually zero in many areas. Scientists have also seen a parallel 
erash in the populations of fingernail clams, and are now concerned about the viability of the 
other major food source, the opossum shrimp. 

Scientists believe that the cause of this collapse is zebra mussels. Zebra mussels colonize 
the lakebeds in thick mats of shells that extend for acres and leave the surrounding lakcbcds 
barren of life. They are not completely sure, though, and are still searching for the mechanism 
that causes the disappearance of the Diporeia. 

Ironically, zebra mussel populations are now declining in the Great Lakes. The invasive 
quagga mussel is crowding them out. The quagga mussel threatens to further depress the 
Diporeia populations in the Great Lakes, and even worse, decimate the remaining food sources 
in the lake sediments - particularly the opossum shrimp. Dr. Nalepa’s studies have produced two 
other charts on the growth of the quagga mussel population, attached as Appendix D. 

The damage to these foundation species is sending waves throughout the Great Lakes 
food web. We are seeing impacts on native perch, walleye and trout. Combined with the other 
invasive species that have invaded our region, the Great Lakes ecosystem is experiencing 
breakdown. As invasive species like zebra and quagga mussels overwhelm the Great Lakes, 
large stretches of the lakes that used to be teeming with life are now barren. 

These rapid and dramatic changes to the Great Lakes food web are unprecedented in the 
recorded history of the lakes. And unless we take action now, the attacks on the lakes will only 
worsen. The damage to the food web done by zebra mussels, quagga mussels and other aquatic 
invaders will be very difficult to repair. 
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Unless we stop new invaders from entering the Great Lakes, however, restoring them will 
be impossible. The Great Lakes cannot even begin to recover when every seven months another 
invasive species enters the lakes and begins to wreak its own particular kind of havoc on the 
ecosystem. Scientists say they are falling farther and farther behind in even understanding the 
lakes because the system changes so dramatically due to these fresh invasions. 

Potentially the worst aquatic invaders to the Great Lakes thankfully have not yet arrived. 
They are Asian and silver carp, large fish with voracious appetites that are only 50 miles from 
Lake Michigan. These fish can grow as large as 100 pounds and six feet in length and eat 
everything in their path. They were intentionally introduced to clean out catfish fanns on the 
Mississippi, but escaped and migrated up the Mississippi River to the Chicago Sanitary and Ship 
Canal. In some areas of the Mississippi River, Asian carp have multiplied so rapidly that in less 
than a decade they make up 90 percent or more of the fish life. Scientists at the Illinois 
Department of Natural Resources have shown that native fish arc suffering. The average weight 
of a 25-inch buffalo fish, a native and popular fish with locals in the Illinois River, has dropped 
from over 12 pounds to less than 9 pounds over five years. 

The only thing standing between these monster fish and Lake Michigan is a temporary 
underwater electric barrier installed by the U.S. Army Corps of Engineers. Unfortunately, a 
permanent barrier has design problems and cannot be brought on-line without further investment 
and time, and the temporary barrier is not failsafe. Until the permanent barriers are operational 
and effective, the Great Lakes are at extreme risk. As a U. S. Fish and Wildlife officer explained 
to a newspaper, “If the Asian carp get into Lake Michigan, they will turn the Great Lakes into 
giant carp ponds.” 

Actions Needed To Stop Invasive Species From Entering The Great Lakes 

The National Wildlife Federation’s Ecosystem Shock report described the damage to the 
Great Lakes food web. It also provided the best summary of information (known at that time) of 
which invasive species were causing the most damage, where they had been introduced and 
when, where they originated and what should be done to slop them. 

As the report showed, invasive species enter the Great Lakes from a number of sources. 
There is no single “silver bullet” that can protect the lakes, which is why our nation needs a 
comprehensive approach. We can start by addressing the biggest vector for invasive species to 
the Great Lakes: the ballast water of foreign ships. Ships from outside the Great Lakes system 
take on ballast water in their homeports and travel to the Great Lakes. When they put off and 
take on cargo in Great Lakes ports, they uptake and discharge that ballast water. Often the ballast 
tanks of these ships contain organisms not native to our region. Many of these organisms thrive 
in cold fresh water, reproducing and becoming yet another on a growing list of invasive species 
in the Great Lakes. 

But ballast water is not the only source of invasive species in the Great Lakes. Other 
vectors include ship hulls, accidental and intentional releases and ship or barge canals. One of 
the worst invaders, the eel-like sea lamprey, which decimated the lake trout population 
throughout the takes, migrated through the Lake Erie Canal and reached Lake Superior by 1938. 
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These multiple vectors for entry demand a comprehensive strategy to combat them - one 
that is integrated and national. Such legislation must have strong provisions that require 
effective standards that are defined, set and enforced for how ships manage their ballast water; 
supports information and education outreach programs to reduce the potential for aquatic 
invasive species introductions; creates a rapid response process for the containment, control, and 
eradication of initial invasions; screens live aquatic species for invasiveness before import; and 
authorizes additional research to ensure that proper methods are developed and used to prevent, 
control and eradicate aquatic invasive species. 

Steps to combat the invasive species problem in a comprehensive manner have already 
begun in the Senate. The Healing Our Waters Coalition supports the bi-partisan, national 
approaeh taken by Senators Carl Levin and Susan Collins. They introduced S. 725, the National 
Aquatic Invasive Species Act (NAISA), on March 1. This legislation lays the foundation to 
control the invasion of aquatic species in the Great Lakes. Our Coalition looks forward to 
working with the bill sponsors to further enhance the enforcement and screening provisions of 
this legislation, which we hope is considered by Congress this year. 

In addition to the actions proposed in S. 725, we also need to address the canals that 
connect the Great Lakes to other watersheds. The top priority must be the Chicago Sanitary and 
Ship Canal because of the close proximity of the Asian carp. The clear consensus of the Healing 
Our Waters Coalition members and our partners among the cities, states and business 
communities is that the top priority must be funding and completing the electric barrier that is 
currently keeping the Asia Carp from reaching Lake Michigan. For a relatively small investment 
- about $9.0 million - the permanent barrier can be brought on line in the next few months, 
thereby saving the Great Lakes and the nation from spending billions of dollars in response costs 
and lost jobs. 

Stopping the entrance of new aquatic invaders must be the top priority, but it is not the 
only priority. The Great Lakes have sustained extensive damage such as food web disruptions 
from zebra mussels, quagga mussels, sea lamprey and 180 others. Restoration, not just 
protection, is required. 

Scientists, policy-makers and the citizens of the region came together to make a single set 
of recommendations to restore the Great Lakes. They joined in a process called the Great Lakes 
Regional Collaboration, which involved all levels of government (federal, state, tribal, local), 
scientists, multiple stakeholders and citizens from the region in a 12-month planning effort. The 
result of that effort is a precedent-setting Great Lakes protection and restoration plan called the 
Great Lakes Regional Collaboration “Strategy to Restore and Protect the Great Lakes.” The 
Strategy recommends a $20 billion in federal, state, local and private investment in the Great 
Lakes to restore wetlands, clean up toxic sediments, stop non-point pollution, and most 
importantly, to stop invasive species introduction by passing a new law like NAISA. 

All of these investments are important to address the harm that invasive species have 
already caused the Great Lakes. As the scientists stated in their “Prescription” paper, the Great 
Lakes can recover their health and stabilize if their buffering capacity - their immune system - 
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can be restored. Restoring the health of lake sediments and shorelines can help restore the Great 
Lakes immune system, providing the lakes with the buffering capacity they need to heal 
themselves and repel new insults. So actions like cleaning up toxic sediments, softening 
shorelines, instituting buffer strips and restoring wetlands will help repair the damage that zebra 
and quagga mussels have caused. 

For that reason, it must be a priority not only to pass laws that stop new invaders from 
entering the lakes, but also to invest the resources necessary to allow the lakes to heal themselves 
from existing invaders. The Great Lakes Collaboration Implementation Act was introduced last 
year to ensure that Congress addresses all of priorities at once and in an integrated way. This 
legislation addressed the key issues raised by the Great Lakes Regional Collaboration. Our 
Coalition urges this Subcommittee to consider the elements of that legislation when the bill is 
reintroduced this year. The longer we wait to clean up toxic harbors, protect wetlands or upgrade 
sewer systems, the more expensive and harder it becomes. 

Conclusion 

Although invasive species have plagued the Great Lakes for over a century, we are now 
at a tipping point. Because rapid action is so important for the health of both the Great Lakes and 
the region’s economy, wc are now seeing states begin to take matters into their own hands. 
Michigan, for example, passed a law in 2005 requiring ocean-going vessels that discharge ballast 
to install ballast-water treatment by the begirming of this year. Other states are considering 
similar laws. Even though no single state can solve this problem alone, they hope that by taking 
the initiative they can spark congressional action. 

The Great Lakes are under attack. If we are going to be truly successful in stopping 
foreign invasions of species from far away places, Congress needs to pass a comprehensive law 
this year that ends the dumping of untreated ballast water, closes the door on the Asian carp and 
provides mechanisms to screen species being imported in our country and educate the public on 
the impact invasive species has on our environment and economy. The economic and ecological 
wellbeing of our region and a way of life are at stake. 

We hope that this hearing is the beginning of that congressional action. Thank you again 
for the opportunity to testify before you today. 
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Appendix A: Members of the Healing Our Waters-Great Lakes Coalition 

Appendix B: Bails, et.al. “Prescription for Great Lakes Ecosystem Protection and 

Restoration: Avoiding the Tipping Point of Irreversible Change” December 2005 

Appendix C: National Wildlife Federation. “Ecosystem Shock: The Devastating 

Impacts of Invasive Species on the Great Lakes Food Web” October 2004 

Appendix D: Diporeia declines in the Great Lakes 

Appendix E: Quagga Mussels in the Great Lakes 
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OVERVIEW 

There is widespread agreement that the Great Lakes presently are exhibiting symptoms of 
extreme stress from a combination of sources that include toxic contaminants, invasive 
species, nutrient loading, shoreline and upland land use changes, and hydrologic 
modifications. Many of these sources of stress and others have been impacting the lakes for 
over a century. These adverse impacts have appeared gradually over time, often in nearshore 
areas, in the shallower portions of the system, and in specific fish populations. Factors such as 
the size of the lakes, the time delay between the introduction of stress and subsequent impacts, 
the temporary recovery of some portions of the ecosystem, and failure to understand the 
ecosystem-level disruptions caused by the combination of multiple stresses have led to the 
false assumption that the Great Lakes ecosystem is healthy and resilient. 

Because it has taken the Great Lakes four centuries of exposure to these human-induced 
stresses to get to this point, some argue we have decades to control these and other sources of 
stress and promote the lakes’ recovery.' From this perspective, protecting the Great Lakes is 
not particularly urgent and action can wait until we conduct more studies, while taking small 
corrective measures when the opportunity or need arises. However, if not addressed with great 
urgency, the Great Lakes system may experience further - and potentially irreversible - 
damage. 

In large areas of the lakes, historical sources of stress have combined with new ones to reach a 
tipping point, the point at which ecosystem-level changes occur rapidly and unexpectedly, 
confounding the traditional relationships between sources of stress and the expected 
ecosystem response. There is compelling evidence that in many parts of the Great Lakes wc 
are at or beyond this tipping point. Certain areas of the Great Lakes are increasingly 
experiencing ecosystem breakdown, where intensifying levels of stress from a combination of 
sources have overwhelmed the natural processes that normally stabilize and buffer the system 
from permanent change.^ 

Although the specific episodes of ecosystem breakdown have been unpredictable and 
alarming, few Great Lakes researchers are surprised by these occurrences. A number of 
papers were published in the 1980s describing stresses in various areas of the Great Lakes, 
including Lake Erie and shallow embayments in lakes Michigan, Huron, and Ontario. These 
papers described the symptoms of the Great Lakes ecosystem under distress, and laid the 
foundation for a conceptual ecological framework for understanding the changes that were 
occurring at that time. Rapport et al. (1985) discussed ecosystem self-regulating mechanisms 
(such as responses to invasive species) and the process by which stresses can give rise to early 
warnings, coping mechanisms, and ultimately lead to ecosystem breakdown if the overall 
stress is sufficiently prolonged and/or intense. The ecosystem adaptation syndrome discussed 
in the paper can be used to help fonnulate a systematic ecosystem approach to environmental 
management of the Great Lakes. This ecosystem breakdown concept helps explain the scope, 


‘ Great Lakes Interagency Task Force, Report to the President on the Implementation of the Great Lakes 
Executive Order, undated, available at: http://www.epa-gov/glnpo/collaboratiQn/final rttp 10282005.pdf 
^ This is analogous to discussions of resilience and catastrophic change in ecosystems as presented in Scheffer et 
ai. (2001), whereby assuming alternative stable states are available, suflicient perturbation in any ecosystem can 
shift it to an alternative (and potentially “unwanted”) stable state. 
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intensity, and speed of the ecosystem changes that have occurred in the Great Lakes since the 
1980s. 

Examples of ecosystem breakdown or major changes in the lakes include: (1) persistence of 
the anoxic/hypoxic zone in the central basin of Lake Erie and other stresses in the eastern and 
western basins; (2) continued symptoms of impairment (including eutrophication) in Saginaw 
Bay and Green Bay; (3) well-documented rapid disappearance of the once abundant 
amphipods in the genus Diporeia in sediments of large areas of all the lakes (except for Lake 
Superior), and concomitant food web disruptions; (4) recent declines in growth, condition 
and numbers of lake whitefish in Lake Michigan and portions of Lake Huron; and (5) 
elimination of the macrophyte (i.e. rooted plant) community and simplification of the benthic 
food web, in Sandusky Bay on Lake Erie and Cootes Paradise in Hamilton Harbour on Lake 
Ontario, due to sediment and other pollutant loads. 

The major cause of ecosystem breakdown is the severe damage that has been done to the 
Great Lakes’ self-regulating mechanisms. In the past, healthy nearshore communities and 
tributaries helped reduce the impact of many stresses on or entering the lakes. Over time, the 
combined effects of a whole suite of stresses from a variety of human-induced sources have 
overwhelmed the ecosystem’s self-regulating mechanisms. This diagnosis suggests that it is 
appropriate and necessary to address multiple sources of stress in order to reverse the trend 
toward widespread ecosystem breakdown. The following is a list of Great Lakes management 
objectives based on this diagnosis. 

■ Restore 

Restore critical elements of the ecosystem’s self-regulating mechanisms. To the extent 
possible, reestablish natural attributes of critical nearshore and tributary communities so they 
can once again perform their stabilizing function. Where full restoration of natural attributes 
is not possible, improve desirable aspects through enhancement of important functions.^ 

■ Remediate 

Remediate abusive practices that create sources of stress. Reduce or eliminate physical habitat 
alterations, pollution loadings, pathways for invasive species, and other stressors or their 
vectors into the lakes. 

■ Protect 

Protect the functioning portions of the ecosystem from impairment. Preserve those portions of 
the ecosystems that now are healthy, and those that can be restored or enhanced, through 
sustainable development practices within the Great Lakes basin. 

■ Measure 

Building on existing efforts, measure ecosystem health through a set of agreed-upon 
integrative indicators that can serve to assess current conditions and monitor the progress of 
restoring the lakes. 


^ Establishment of restoration goals obviously needs to acknowledge ecological constraints (e.g., the presence of 
numerous invasive species - including introduced fish - that are currently important components of food webs) 
as well as consider other human use objectives (e.g., maintenance of sport fisheries that include introduced 
species) (see, for example, discussions in Kitchell et al., 2000; Mills et al., 2003; Sproule- Jones, 2003). 
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The conceptual model here indicates the importance of immediate and sustained action. It 
advocates using the principles of ecosystem-based management to restore and protect the 
Great Lakes. Without such action, the lakes could potentially suffer irreversible and 
catastrophic damage. 

SYMPTOMS 

Many of the changes the Great Lakes have experienced in response to sources of stress have 
been documented for decades. Examples of symptoms and sources of stresses to the lakes 
include: 

■ Extirpation or major declines in important native species (such as lake trout and deepwater 
ciscoes) due to overfishing and effects from aquatic invasive species (such as sea lamprey 
predation on lake trout, and competition with deepwater ciscoes by introduced alewives 
and rainbow smelt); 

■ Widespread reproductive failures of keystone, beritage, and other (both native and 
introduced) fish species, including lake trout, sturgeon, lake herring, coaster brook trout, 
and Atlantic and Pacific salmon; 

■ Fouling of coastlines, resulting in beach closings and loss of habitat for fish and 
waterfowl; 

■ Toxic contamination of fish, which threatens the health of people, wildlife, and some fish 
species themselves, and results in fish consumption advisories throughout the Great Lakes 
and inland lakes and rivers; 

■ Loss of coastal wetlands, including over 90% of the prcsettlement wetlands along the 
Lake Huron/Lake Erie corridor; 

■ More recent introductions of aquatic invasive species (e.g., zebra and quagga mussels, 
round gobies and predatory zooplankton such as Bythotrephes cederstroemi and 
Cercopagis pengoi (two species of water fleas)) leading to declines in valued/important 
native aquatic species (including certain plankton, unionid clams and certain native fish 
species); 

■ Decreased populations of benthic organisms in many locations, causing decreased health 
in lake whitefish and with the potential to impact other species; and 

■ General water quality degradation, associated algal blooms, Type E botulism in fish and 
waterfowl, and contamination of drinking water (e.g., Johnson et al., 1998; Bceton et ah, 
1999; IJC, 2000; IJC, 2002; IJC, 2004; Whelan and Johnson, 2004).'' 


4 

In some cases, policies designed to address these stresses have been effective. Most notably, the passage in the 
United States of the Clean Water Act in 1972 and subsequent amendments initiated the National Pollutant 
Discharge Elimination System for point sources and resulted in billions of dollars in investments by federal, 
state, and local governments to upgrade, improve, and extend wastewater collection and treatment systems 
directly tributary to the Great Lakes; similar scale investments were made in Canada. The ban on the use and 
manufacturing of certain toxic chemicals, and strict protections put on others, has helped allow key indicator 
species (eagles, herring gulls) to return to health. However, even with substantial investments over the past three 
decades, wastewater treatment plants and sewer systems are in need of substantial new capital expenditures for 
major repairs, upgrades and, in some cases, replacement, and it is clear that local funding alone will not be 
adequate to the task. In addition, though a subject of research and policy focus for a number of years, nonpoint 
source pollution - including urban runoff, agricultural runoff, air deposition, and contaminated sediments - 
continues to be a significant contributor of pollutants to Great Lakes waters. 
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Historically, these and other symptoms were attributed to six major anthropogenic or human- 
induced sources of stress to the ecosystems in each lake/ The symptoms may appear stepwise 
like a chain reaction or self-organize in a complex, ecologically degraded manner. Listed in 
no particular order are those anthropogenic sources of stress; (1) overfishing (i.e., extracting 
larger quantities of fish than the system can sustain naturally); (2) nutrient loading (i.e., 
addition of phosphorus and nitrogen in excess of natural levels, usually via human waste and 
urban and agricultural runoff); (3) the release of toxic chemicals (e.g,, mercury, 
polychlorinated biphenyls (PCBs) and other chlorinated hydrocarbons), including many that 
are both persistent and bioaccumulative;* (4) increased sediment loading as well as other 
sources of stress associated with land use practices (e.g., physical changes including 
alteration of vegetative land cover, wetland filling, modification of shorelines); (5) 
introduction of invasive (nonnative) exotic plant and animal species (e.g., purple loosestrife, 
sea lamprey, and zebra mussel); and (6) hydrologic alterations in tributary and connecting 
waterways, diversion and/or alteration of flows through the construction of dams, channels, 
and canals, alteration of natural drainage patterns (e.g., leading to increased surface water 
runoff and stream flows in urban areas with increased imperviousness). 

Many of the symptoms of stress on the Great Lakes are attributable to a combination of these 
six sources of stress. Fouling of coastlines and near-shore areas arises from sewage overflows 
and contaminated runoff Historically, valued species of fish declined in number or 
disappeared as a result of overfishing and, to varying degrees, invasive species, lost habitat 
connectivity, and toxic chemicals. Presently, invasive species and concomitant food web 
changes as well as lost connectivity of tributary spawning habitat play a larger role in 
affecting fish populations. Toxic chemical contamination in fish, which also threatens the 
health of humans and fish-consuming wildlife, is a direct result of historical and current toxic 
chemical releases. The loss of coastal wetlands stems from changes in land use practices and 
hydrologic alterations. Changes in water quality are caused directly by toxic chemical, 
nutrient, microbial and sediment pollution, as well as through actions of some invasive 
species (e.g., zebra mussels). Invasive species are the most likely principal source of food web 
disruptions now occurring in the Great Lakes, and are implicated in reproductive failures of 
some fish species (e.g., walleyes, lake trout, yellow perch, and lake herring) (McDonald et al., 
1998; Fielder and Thomas, 2005).’ 


* Although we often speak of a “Great Lakes ecosystem,” in most cases each lake basin has its own ecosystem, 
further divided into sub-basin ecosystems. 

^ In addition to chemicals that have been of longstanding concern in the Great Lakes, increasing attention is 
being directed at chemicals of emerging concern, including those found in products such as pharmaceuticals, 
personal care products, and flame retardants. Some of these and other chemicals may act as endocrine disruptors 
or otherwise alter regulatory systems in biota, and potentially add to the stress caused by toxic chemicals of 
principal focus in the region. 

’ One example of reproductive effects on salmonids involves the action of the enzyme thiaminase, which 
transforms the essential vitamin thiamine. In a recent study, lake trout fed diets with substantial amounts of 
thiaminase (either in bacterial form or with alewives (an introduced species with naturally elevated levels of the 
enzyme)) produce eggs more susceptible to embryonic early mortality syndrome (Honeyfield et al., 2005). 
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It should be noted that superimposed on these primary stresses are the broader, large-seale 
ehanges in global and regional elimate. A recent analysis of the potential global warming and 
regional elimate ehange impaets to the Great Lakes region ineluded deelining lake levels and 
the duration of winter iee, jeopardizing reproduetion of some fisheries, and general lake 
warming that eould negatively impact coldwater fish species, favor invasions of warm water 
nonnative species, and expand the duration of summer stratification and increase the potential 
for hypoxia (“dead zones”) (Kling et al., 2003). These findings were generally consistent with 
earlier predictions for the Great Lakes in a scenario with a doubling of atmospheric carbon 
dioxide levels, although the researchers emphasized that the many complex interactions could 
lead to varied responses in individual ecosystems (e.g., thermal habitat changes in deep 
stratified lakes vs. shallow lakes and streams) (Magnuson et al., 1997). In addition to these 
potential compounding factors in the lakes proper, earlier ice breakup and earlier peaks in 
spring runoff will change the timing of stream flows, while inereases in heavy rainstorms may 
eause more frequent flooding with potential increases in erosion, and additional water 
pollution from nutrients, pestieides, and other contaminants. While it is difficult to know how 
these changes will interact with the other six classes of stress identified above, there is little 
doubt that global warming will add yet another source of stress to the already perturbed Great 
Lakes ecosystem. 


DIAGNOSING THE DISEASE 

The Great Lakes ecosystem and the major human-induced sources of stress on it can be 
portrayed as a series of overlapping circles in a Verm Diagram, as shown in Figure 1 on the 
following page.* For areas where stresses act singly or jointly but not at intense levels, an 
ecosystem may change adaptively to an unhealthy state of diminished vigor and unpleasant 
aesthetics but not suffer major transformation to a disorganized critical state. Such a contrast 
could be analogous to a person feeling sick and redirecting vital efforts to recover at home 
rather than being taken to a crisis center for surgery or other intensive care. In an ecosystem 
in which only one stress acts intensely, positive (or reinforcing) or synergistic feedback loops 
can emerge, leading to a runaway or catastrophic breakdown process. However, such 
feedback loops are more likely to occur as the adverse effects of a number of stresses interact. 
The probability of disastrous ecosystemic breakdown appears to increase with the number of 
stresses acting on and interacting in the eeosystem. Thus, in this coneeptual model, the 
probability of breakdown is likely to be highest at the center of the Venn Diagram where all 
types of stress act and interact to varying degrees. The prevention of this type of ecosystem 
breakdown should be the focus of attention in any restoration and protection efforts. 


* The locations of stresses on the diagram is somewhat arbitrary, as the model is limited to working with stresses 
that are represented in two dimensions. It is possible that two or more stresses might interact in stronger ways 
(and others less coherently) that can be represented in the diagram. 
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Figure 1. 



Areas of Stress Overlap 
{Ecosystem breakdown or, 
in the extreme. Irreversible 
Ecosystem Collapse) 


The magnitude (intensity), shape, and degree of overlap of the stresses have varied over time 
and spaee. For example, overfishing began in the late 1800s and eontinued into the 20*'' 
Century, while invasive species had signifieantly effected the ecosystem by the middle of the 
20“' Century. Other stresses have had significant effects more locally, such as nutrient 
loading in Green Bay, Saginaw Bay, and the western and central basins of Lake Erie, and 
toxic chemicals in the basin’s industrial complexes such as along the Niagara, Detroit and 
Fox rivers (although due in part to diffuse loadings, many contaminants long ago become 
more widespread throughout the lakes themselves). In order to address these areas of overlap, 
there remains the need to better understand the salient features of these areas. 

Conceptual Understanding of Ecosystem Stress Adaptation 

The nearshore areas are important in the ecosystemic self-organization of the Great Lakes. 
Before the significant impact of humans (i.e., following European settlement), the nearshore 
areas were in equilibrium with surrounding areas. There was a healthy abundance and 
diversity of organisms interacting to various degrees with surrounding areas (from wetlands to 
offshore), and loads of nutrients and other constituents from land could be assimilated and/or 
transferred between conununities without major disruptions to the functioning ecosystem. 
With development and industrialization in the Great Lakes, land use changes, increased 
pollution, and other factors have increased stress on these nearshore areas. 

As the types and intensity of stress increased, two things happened. First, inflowing nutrients 
were shunted to the open waters of nearshore areas where photosynthetic energy fixation then 
erupted as plankton blooms. The blooms resulted in the loss of many valued, native species of 
nearshore communities and an increase in other species, native and normative, that favor open 
waters. Second, the entire ecosystem, including community abundance and composition, 
became unstable and began to undergo wider and more frequent fluctuations. Increased 
loadings of sediments from watershed runoff, toxic chemical inputs, oxygen depletion 
(following increased nutrient loads), hydrological alterations and other sources of stress 
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created a hostile environment to bottom dwelling, pollution-sensitive species and to the eggs 
of most Great Lakes fishes (Rapport et al., 1 985; Steedman and Regier, 1987). Some of these 
changes were concomitant with or followed upon earlier changes to the upper portions of the 
food web due to a combination of introduction of aquatic invasive species (such as the sea 
lamprey, rainbow smelt and alewives) and overfishing, leading to extirpation or significant 
depletions of open water species such as lake trout and deepwater ciscoes (Eshenroder and 
Bumham-Curtis, 1999). 

More recently, the invasion of zebra mussels in Lake St. Clair in 1988 and later arrival of 
quagga mussels have altered this nutrient flow dynamic in the Great Lakes yet again. 
Extensive colonization by zebra mussels in nearshore areas of the lower lakes has resulted in 
the reduction of nutrient and energy supplies to the open waters (Hecky et al. 2004). The 
extreme filtering capacities of zebra mussels for plankton has transferred energy from the 
water column to the nearshore benthic areas, and diminished the transport of nutrients via 
eurrents to the deeper waters. Also, quagga mussels eolonize deeper waters and out-compete 
other organisms for food resources directly. The increased nearshore retention of nutrients 
along with clearer water has led to an increase in undesirable species of algae. Organic 
material filtered by mussels is transformed into biodeposits (pseudofeces and feces) that while 
serving in part as a food source for some organisms, are not utilized as a food source by many 
other benthic organisms (see below). In addition, the zebra mussels themselves are 
undesirable prey for most native Great Lakes fish species, but are readily consumed by 
invasive round gobies. The introduction and spread of zebra and quagga mussels has not only 
led to declines in native mussels (Nalepa et al., 1996) and other benthic species (see, for 
example, Nalepa et al., 1998; Dermott, 2001; Lozano et al., 2001), but has also facilitated the 
spread of other invasive species (Ricciardi, 2001). 

With sufficient cumulative stress (including habitat loss, nutrient loadings, oxygen depletion, 
and invasive species), the capability of once healthy, resilient, and diverse coastal 
communities to buffer against natural and human perturbations can be overwhelmed. In 
essence, the health-sustaining system of the Great Lakes is seriously weakened. Once the 
resilient capabilities arc exceeded the ecosystem organization abruptly and catastrophically 
changes, resulting in ecosystem breakdown. Under extreme circumstances where the suite of 
stresses become severely intense, the ecosystem adaptive responses in some cases move into 
another phase dominated by species that can tolerate and benefit from those sources of stress. 
The presence of surface scum, mats of fungi, strands of filamentous algae, and surface blooms 
of toxin-producing algae create this new phase in the water column. This surface association 
has appeared seasonally in certain bays and in the shallow waters of the Great Lakes, but has 
had adverse affects on both the nearshore and open water communities. 

Scientists throughout the world are documenting the actual and expected damage that the loss 
of such ecosystem resiliency can cause. In March, 2005, the United Nations issued a final 
draft of a report endorsed by 1,200 of the world’s leading scientists called the Millennium 
Ecosystem Assessment Synthesis Report (United Nations, 2005). One of the report’s 
conclusions follows: 

There is established but incomplete evidence that changes being made in 
ecosystems are increasing the likelihood of nonlinear changes in ecosystems 
(including accelerating, abrupt, and potentially irreversible changes), with 
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important consequences for buman well-being. Changes in ecosystems generally 
take place gradually. Some changes are nonlinear, however: once a threshold is 
crossed, the system changes to a very different state. And these nonlinear changes are 
sometimes abrupt; they can also be large in magnitude and difficult, expensive, or 
impossible to reverse. (Emphasis in original, endnote omitted) (United Nations 2005) 

The Millennium Ecosystem Assessment Synthesis Report conclusions are repeated in a 
“Scientific Consensus Statement for Marine Ecosystem-Based Management” recently adopted 
by over 200 scientists (Scientific Consensus 2005). The scientists signing the Consensus 
Statement on marine environments (as do the scientists endorsing this prescription paper) 
emphasize the need for a holistic, ecosystem-based management approach, including the 
dangers of managing only individual sources of stress or specific species: 

Ecosystems can recover from many kinds of disturbance, but arc not infinitely 
resilient. There is often a threshold beyond which an altered ecosystem may not 
return to its previous state. The tipping point for these irreversible changes may be 
impossible to predict. Thus, increased levels of precaution are prudent as ecosystems 
are pushed further from pre-existing states. Features that enhance the ability of an 
ecosystem to resist or recover from disturbance include the full natural complement of 
species, genetic diversity within species, multiple representative stands (copies) of 
each habitat type, and lack of degrading stress from other sources. (Emphasis in 
original.) (Scientific Consensus, 2005) 

While the same ecological principles cited for the world’s oceans apply to the Great Lakes, 
the lakes may be less able to cope with stress than typical coastal marine environments. 
Ecosystems that have evolved in relatively unstable environments, such as those in the 
intertidal ocean communities that are exposed to frequent tidal movements and that have great 
diversity of species, are more likely to resist and/or recover from moderate human-induced 
stress. In contrast, the Great Lakes ecosystem is a relatively young (< 1 2,000 years), mostly 
oligotrophic system that has evolved in a relatively stable environment with a more limited 
number of species. The lakes represent a more closed system than coastal ocean waters, and 
respond more slowly to contaminant loadings (with longer hydraulic flushing times than 
coastal areas). Because of these differences, the lakes may be rapidly altered by even 
moderate stresses such as changes in water quality, system hydrology, or the introduction of 
invasive species (Rapport and Regier 1995). Thus, action to avoid the tipping point for 
irreversible ecosystem changes in the Great Lakes may be even more urgent than for coastal 
marine environments. 

Great Lakes Ecosystem Response to Loss of Resiliency 

In the Great Lakes, nonlinear changes are no longer a future threat - these types of changes 
are taking place now. While in some areas some indicators of ecosystem health have 
continued to improve over the past decade, other large areas in the lakes are undergoing rapid 
changes where combinations of effects of old and new stresses are interacting synergistically 
to trigger a chain reaction process of ecosystem degradation. The rapidness of this chain- 
reaction process, seen over the past five to fifteen years and involving sudden and 
unpredictable changes, is unique in the Great Lakes’ recorded history. Some of the most 
significant changes observed include the radical food web disruptions occurring in Lakes 
Michigan, Huron, Erie, and Ontario; the reoccurrence of the anoxic/hypoxic zone in the 
central basin and other impairments (such as blooms of Microcystis cyanobacteria in the 
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western basin) in Lake Erie; and ongoing problems related to invasive species and other 
impairments in Lake Ontario. A profile of components of these potentially devastating 
ecosystem responses follows. 

Profiles of Ecosystem Breakdown 

Food Web Disruptions 

Invasions of aquatic nonnative species in the Great Lakes have been a concern since the mid- 
twentieth century when sea lamprey, combined with other sources of stress, decimated 
populations of lake trout in the Upper Great Lakes. Facilitations between a series of invasive 
introductions have resulted in a synergistic effect leading to significant alterations of critical 
ecosystem processes in the Great Lakes. For example, reductions in lake trout and other 
predator species due to sea lamprey predation in Lakes Michigan and Huron paved the way 
for explosive increases in the populations of other invaders (e.g., alewife and rainbow smelt) 
which, in turn, competed with and preyed upon native forage species (Holeck et al., 2004). 

More recently, researchers have documented a dramatic decline in abundances of the 
amphipod Diporeia in sediments of Lake Michigan. Diporeia is a critical component of the 
food web, important in the diets of many fish species. Historically, it has been the dominant 
food source for species such as slimy and deepwater sculpin, bloater, and lake whitefish. In 
the early 1980s average abundances of Diporeia in bottom sediments Irom Lake Michigan 
were as high as 12,200 individuals/m^. However, Diporeia numbers began declining by the 
early 1990s, and by 2000 became severely depleted from sediment samples from Lake 
Michigan in much of the southern and northern portions of the lake, in some cases 
disappearing altogether (Nalepa et al, 1998; GLERL, 2003). 

Populations of other macroinvertebrates have declined significantly in Lake Michigan as well. 
Oligochaete worms and fingernail clams showed declines in parallel with those of Diporeia in 
nearshore areas from 1980 - 1993 (Madenjian et al., 2002). While researchers have not been 
able to establish a direct link, they have associated the decline of Diporeia with increases in 
the abundance of the normative zebra mussel in Lake Michigan beginning in 1 989. Diporeia 
and other benthic organisms depend on diatoms and detritus from other phytoplankton as a 
primary source, of food, the same source of energy that zebra mussels utilize (Nalepa et al., 
1998). Recent research indicates that the loss of amphipods is having serious consequences 
for the fish of Lake Michigan, including whitefish (Pothoven et. al., 2001), sculpin and bloater 
(Hondorp at al. 2005), and alewife (Madenjian et al., 2002). Evidence also indicates that 
similar food web disruptions are occurring or have already occurred in Lakes Huron, Erie and 
Ontario (e.g., Nalepa et al., 2003; Dermott and Kerec, 1997; Lozano et al., 2001 ). 

Lake Erie: Re-emerging Problems and New Threats 

For the Lake Erie ecosystem, cautious optimism about restoration was expressed in the early 
1990s as the result of reductions in phosphorus loadings, improved dissolved oxygen levels in 
the bottom waters of the central basin, and increased fish populations (Markarewicz, 1991). 
However, while improvements have continued by some measures (e.g., increased water 
clarity, establishment of rooted aquatic plants), other impairments have persisted and/or 
increased in intensity in recent years. For example, recent data indicate that since the early 
1990s springtime phosphorus concentrations have increased, summertime dissolved oxygen 
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levels in Lake Erie’s central basin have decreased, and walleye numbers have begun to 
decline (IJC, 2004). Lake Erie nutrient loads and cycling, oxygen demand, dissolved oxygen 
levels and related issues have been the subject of a number of studies in recent decades, and it 
has been recognized that a combination of factors (including physical factors such as 
thickness of the bottom water layer, or hypolimnion) can affect deeper water dissolved 
oxygen levels.’ Because of the number of factors involved, it is likely that no single factor 
explains the more recent periods of hypoxia (low oxygen conditions) in the central basin. 
Factors that could be influencing the persistent development of central basin summertime 
hypoxia include climate change and altered weather patterns (e.g., changes in temperatures 
and timing and intensity of storm events), changes in nutrient loadings (in particular from 
nonpoint sources ~ some data show increased phosphorus loadings from Ohio tributaries in 
the past decade), and altered internal cycling of phosphorus in response to the presence of 
zebra and quagga mussels (e.g., IJC, 2004; U.S. EPA and Environment Canada, 2004). 

Avian botulism is another feature of the stress complex in Lake Eric (with cases also observed 
in Lakes Ontario and Huron), leading to episodic summertime die-offs of fish and fish-eating 
birds. The die-offs (which have included freshwater drum and birds such as common loons 
{Gavia immer) and red-breasted mergansers (Mergus serrator)) are linked to the generation of 
a neurotoxin produced by the anaerobic bacterium Clostridium botulinum. While the 
mechanisms leading to the outbreaks remain to be confirmed, the botulism toxin has been 
found in dreissenid mussels and invasive round gobies (a principal predator of zebra mussels), 
leading to the hypothesis that round gobies are transferring the toxin from zebra mussels to 
organisms higher in the food web (Domske, 2003; Ricciardi, 2005). 

Another stress in Lake Erie is the return of blooms of the blue-green algae (or cyanobacteria) 
Microcystis. In addition to being a low quality food for other aquatic species, these algae can 
produce the microcystin toxin, which at sufficient levels can be harmful to fish, wildlife and 
humans. Microcystis are selectively expelled during feeding by zebra mussels, and thus zebra 
mussel colonization appears to be facilitating the rc-emergence of these problem blooms 
(Vanderploeg, 2002). Another problem is the increasing frequency of algal mat development 
in nearshore areas (in particular in the eastern basin) by the filamentous green alga 
Cladophora. Blooms of this alga, which impair recreation and otherwise detract from beach 
aesthetic value, are linked to nearshore hypoxia/anoxia (U.S. EPA and Environment Canada, 
2004). 

Yet another significant potential threat to the ecosystem of Lake Erie and the other lakes is the 
presence of Asian carp in waters near the lakes. Several of these species have been imported 
to the southern U.S. to control unwanted organisms found in aquaculture facilities, and in 
some cases have escaped into the wild. While several individual Asian carp have been caught 
in Lake Erie, there are no established populations in Lake Erie or any of the other Great 
Lakes. However, at least two of the species have migrated up the Mississippi and Illinois 
Rivers and are within several miles of Lake Michigan. If the fish (which are planktivores and 
can range up to 40 kg) manage to breach barriers (such as the electric barrier on the Des 
Plaines River in Illinois), enter the Great Lakes, and become established, they could cause 


^ See for example Kay and Regier (1999) (and related papers in the State of Lake Erie volume) and Charlton 
(1987), Rosa and Bums (1987) and other papers in the same issue of the Journal of Great Lakes Research. 
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significant impacts on the ecosystem through competition with other fish that feed on 
plankton (U.S. EPA and Environment Canada, 2004). 

Other emerging or ongoing symptoms of stress in Lake Erie include the continued presence of 
invasive species (including round gobies and quagga mussels), rising water temperatures, 
limited shallow water habitat due to hydromodified shorelines on the southern shore (in 
particular in the western basin), continuing presence of toxic chemicals (e.g., PCBs and 
persistent pesticides) leading to fish consumption advisories, and findings of pharmaceuticals, 
hormones and other chemicals of emerging concern in the Detroit River (IJC, 2004; U.S. 
EPA and Environment Canada, 2004). 


Ongoing Impairments in Lake Ontario 

Lake Ontario is also continuing to struggle with multiple sources of stress. While Diporeia 
declines have been reported since the 1990s following invasion by zebra mussels, as 
previously noted, the invasive quagga mussels have contributed to further alterations of the 
benthic community over broader areas in the lake. Other species that have invaded Lake 
Ontario in the past 10-15 years, with the potential to out-compete other native species, include 
the amphipod Echinogammarus ischnus, the New Zealand mud snail (Potamopyrgus 
antipodarum), and the predatory zooplankton Cercopagis pengoi (or fishhook water flea). 
The combination of a number of stresses over the past two decades (including 
oligotrophication, invasion by zebra and quagga mussels, fishery management practices, and 
climate change) has significantly altered the Lake Ontario fish community, with declines in 
alewife, native sculpin and whitefish, and increases in some native species associated with 
lamprey control (Mills et al., 2003). In addition, as with the other Great Lakes, numerous fish 
consumption advisories remain in place for Lake Ontario, including for PCBs, dioxins, 
mirex/photomirex and mercury (U.S. EPA, 2005; Ontario MOE, 2005). 


PRESCRIPTION FOR RECOVERY 

A number of management efforts (at local, state, national, and binational levels) directed at 
protecting and restoring the Great Lakes over the past three-plus decades have been developed 
and implemented, and there have been a number of successes. Sea lamprey control efforts 
starting in the 1950s have been relatively successful at controlling populations of this species, 
which has taken a significant toll on populations of lake trout and other native fish. Binational 
efforts following the signing of the Great Lakes Water Quality Agreement (GLWQA) in 1 972 
resulted in lowering of phosphorus loads to the lakes and improvements in a number of water 
quality indicators (in particular in the more heavily (nutrient) impacted lower lakes). 
Subsequent efforts under the GLWQA directed at toxic chemical contamination in Areas of 
Concern (AOC) (through Remedial Action Plans (RAPs)) have made some progress in 
addressing contaminated sediments, with two of 43 AOCs delisted. Implementation of 
Lakewide Management Plans (LaMPs) has also proceeded in recent years, with a number of 
efforts underway through the LaMP process in each lake to address numerous beneficial use 
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impairments.'® Other efforts have been ongoing over the past decade to address specific 
problems in the lakes or basin, such as the Canada-U.S. Binational Toxics Strategy 
(addressing mostly persistent, bioaccumulative, toxic (PBT) chemicals) and the Great Lakes 
Panel on Aquatic Nuisance Species. In addition, the development of indicators of ecosystem 
health has been conducted through the State of the Lakes Ecosystem Conference (SOLEC) 
process. 

The complexity of the jurisdictional management for the Great Lakes has long been 
recognized, involving management by two federal governments, eight states and two 
provinces. Native American and First Nation tribes, municipalities, as well as institutions such 
as the International Joint Commission, the Great Lakes Fishery Commission, and the Great 
Lakes Commission offering policy and management guidance. Challenges in implementing 
programs to protect the Great Lakes have been highlighted in recent reports, including a 2003 
U.S. General Accounting Office (GAO) report. The report noted there were 148 federal (U.S.) 
and 51 state programs funding work on environmental restoration within the Great Lakes 
basin; a smaller number of federal programs (33) were focused specifically on the basin. The 
report also noted the lack of any overarching approach to coordinate program activities in 
support of Great Lakes restoration, as well as the lack of a coordinated monitoring program to 
determine basinwide progress toward meeting restoration goals (U.S. GAO 2003). 

Indeed when faced with a particularly damaging human perturbation in the Great Lakes, our 
corrective response has generally been to focus on a particular cause of stress and not on the 
integrated sources of stress that allowed it to occur. For example, when excessive nutrients 
and associated algal blooms impaired Lake Erie, we focused on the major point sources of 
phosphorus that fed the algae and lead to oxygen depletion. For a short period, we dampened 
down that perturbation. However, now that similar degraded conditions have reappeared, we 
are uncertain if such conditions are due to insufficient control of excessive nutrients, are 
caused by invasive species, or the result of a combination of stress sources not effectively 
addressed when the problems were first identified. Compounding the issue, the Great Lakes 
ecosystem’s adaptive responses, transforming into undesired, unhealthy states, seem to be 
increasing in a dramatic way, in particular due to the uncontrolled introduction of new 
invasive organisms that out-compete native species whose natural habitat has been severely 
degraded in a number of areas. In spite of some efforts at addressing invasive species 
introductions (such as ballast water exchange requirements in the Non-lndigenous Aquatic 
Nuisance Species Prevention and Control Act of 1990, which do not affect the large majority 
of ships entering the Great Lakes declaring “no ballast on board” but which in fact may 
contain residual ballast water), the rate of introduction of new aquatic invaders has remained 
high over the past 15 years, averaging over one new species every eight months since 1970 
(Ricciardi 2001). 

Two broad approaches for addressing Great Lakes problems by the policymaking and 
management communities are treating each symptom, or treating the disease. In addressing 
each perturbation individually, for example, one would look for approaches to control the 
spread of zebra or quagga mussels, approaches for reducing polluted runoff, and strategies for 
addressing existing contaminants and chemicals of emerging concern. Conversely, the Great 


'“For Lake Huron, the lakcwide effort is the Lake Huron Binational Partnership, which is not nominally a 
LaMP. 
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Lakes community can address the unacceptable adaptive changes in the lakes hy focusing 
attention on the multiple sources of stress that have led to wide-scale disruption of essential 
nearshore/trihutary processes. While recognizing the difficulty in addressing a number of 
individual stresses (e.g., many years of efforts at suppressing sea lamprey populations), wc 
believe focusing on the multiple sources of stress will lead to the best possible policymaking 
for and management of the Great Lakes ecosystem. 

As we focus on multiple sources of stress, several critical ecosystem objectives should he 
maintained: (1) restore and enhance the self-regulating mechanisms of the Great Lakes hy 
focusing on the health of key geographic areas. This includes major trihutaries and key 
nearshore areas; (2) to the extent possible, remediate existing and prevent major new 
perturbations (e.g., stop the introduction of new invasive species and pollutants); (3) protect 
existing healthy elements hy adopting sustainable land and water use practices in the hasin 
that maintain the long-term health of the Great Lakes ecosystem and associated benefits; (4) 
better monitor ecosystem health and the progress of restoration and protection efforts. 

Steedman and Rcgier (1987) outlined and defined a set of components for Great Lakes 
ecosystem rehabilitation and those definitions have been modified to formulate the following 
suggested four primary management objectives for the Great Lakes. 

1. Restore and Enhance Critical Nearshore Areas, Tributaries, and Connecting 
Channels 

The ecosystem-based conceptual model should be applied to identify specific geographic 
areas where the combination of individual sources of stress have contributed or are likely 
to contribute to the degradation of the nearshore/tributary areas. These are areas where 
ecosystem breakdown is occurring or is likely to occur, and where action is most likely to 
restore resiliency to the Great Lakes. These consensus-targeted areas for coordinated 
restoration and protection efforts may well include those locations already identified as 
Areas of Concern by the International Joint Commission (expanded geographically to 
ensure they include the major sources of stress) as well as nearshore/tributary areas that 
are now showing symptoms or vulnerability to multiple sources of stress. This may 
require increased institutional focus (including increased emphasis within LaMP efforts) 
on these nearshore areas. The goal should be to reestablish the natural states critical to 
nearshore and tributary communities so they can once again perform their stabilizing 
function, or, if that is not feasible, enhance critical elements that play a role in stabilizing 
the communities. 

2. Remediate Basinwide Sources of Stress 

Some of the major stress sources need to be managed through systematic, basinwide 
approaches. Impacts of stress are often lakewidc, if not basinwide, and the remedies are 
not linked to a limited geographical area. Basinwide stress reduction recommendations 
include: 

• Support research on control of existing invasive species (e.g., round gobies, zebra and 
quagga mussels), and to the extent they are identified, implement any control 
measures 

• Prevent the introduction of new invasive species. 
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Mitigate existing negative impacts and prevent significant future human alterations of 
tributary hydrology and Great Lakes shoreline structure. This ean include promoting 
connectivity of habitat (such as wetlands or ftee-flowing rivers) important for many 
species, 

• Reduce loadings of nutrients, sediments/dredged material, toxic chemicals, and 
microbial pollution to the Great Lakes and tributaries from all sources, including 
addressing continued development pressures and potential for increases in polluted 
runoff. 

Actions such as these will be critical in preventing new perturbations as well as enabling 
the recovery process. Addressing normative species introductions is a key issue. Unlike 
chemical pollution (except in extreme cases of local pollution), nonnative species, if 
established, can be extremely difficult to control and have the potential to engineer the 
ecosystem to a significantly altered state. 

3. Protect Healthy Functioning Elements 

Sustainable development practices within the Great Lakes basin are required to preserve 
those portions of the ecosystem that now are healthy, and those that can be restored or 
enhanced. Recovery of healthy nearshore communities and tributaries, once begun, must 
be maintained; the conditions that caused the impairments in the first place must be 
addressed. Watershed-based approaches to land use management provide the best 
opportunity to minimize negative impacts on the surface water and groundwater essential 
to the sustainability of the Great Lakes ecosystem. Actions should support and expand 
activities that employ holistic, watershed-based approaches to land and water use 
decisions. 

4. Monitor Ecosystem Health 

Monitoring the ecosystem response through an agreed-upon set of integrative indicators 
will be an extremely important part of any Great Lakes restoration effort. This effort 
should build on ongoing efforts such as the development and application of SOLEC 
indicators. Major changes in the ecosystem are occurring while many of the indicators that 
governments have traditionally used to measure Great Lakes health (water clarity, ambient 
water pollution levels, and certain contaminant levels in wildlife) are actually improving. 
Because nonlinear changes, such as those the Great Lakes arc currently experiencing, may 
confound expected relationships between sources of stress and the lakes’ response, 
traditional indicators may not be adequate descriptors of the health of the ecosystem and 
may not be useful in predicting future conditions. While some type of consensus on 
indicators is desirable, given the dynamic nature of the system and our understanding of it, 
flexibility must also be included in the development and use of indicators. 

Certain features of the ecosystem appear to be particularly responsive to the seven sources 
of stress (including climate change) identified above. Emblematic species such as certain 
fish-eating birds and populations and reproductive health of key fish species (such as lake 
trout, lake herring, walleye, yellow perch, and lake sturgeon) as well as wetland sub- 
ecosystem complexes should clearly be part of any monitoring program. In addition, 
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monitoring should include a strong human health component, in particular involving 
tribal/First Nation communities and other populations heavily dependent on Great Lakes 
fisheries and other resources. There have been varying degrees of researeh on integrative 
indicators of ecosystem integrity with most effort focused on emblematic species and 
wetland complexes. Some evidence suggests smaller organisms at the bottom of the food 
chain respond more quickly to change, and thus monitoring micro- and macro- 
invertebrates might well reveal the earliest signs of ecosystem dismption and/or recovery 
(Odum, 1985). 

A key issue for any monitoring network is the ability for rapid detection and identification 
of new threats, in particular aquatic invasive species. This is particularly important given 
the difficulty in controlling invaders once established, and the significant economic costs 
and ecological disruption nonnative species can cause (Pimentel et ah, 2000). Use of 
predictive tools based in part on an understanding of existing invasions can assist in 
monitoring for potential invasive species (Ricciardi, 2003). 


SUMMARY 

The health of the Great Lakes ecosystem is in jeopardy. While a number of remediation and 
other activities have been pursued through the years to address Great Lakes problems, 
additional actions are urgently needed to restore system elements, particularly in critical 
nearshore/tributary zones where a chain reaction of adaptive responses to a suite of stresses 
may be leading to catastrophic changes: ecosystem breakdown and potentially irreversible 
ecosystem collapse. Without at least partial restoration of these areas, the negative symptoms 
being observed in the Great Lakes will likely intensify and could degrade irreversibly. 
Concurrently, actions are needed to control or eliminate sources of basinwide threats to the 
essential biological, physical, and chemical components of the Great Lakes’ ecosystem 
stability and health. Finally, large areas of the Great Lakes basin waters remain relatively 
healthy and productive and they provide a wide range of benefits to the people of the region. 
Protecting the remaining areas from further stress is significantly more cost-effective than 
attempting restoration after damage has occurred. In summary, 

■ Historically, when faced with a particularly damaging ecosystem impact, policy responses 
have focused on particular symptoms and not on the integrated sources of stress that cause 
these symptoms. 

■ To increase the effectiveness of policy and on-the-ground restoration, sources of stress 
and, espeeially, interactions between those sources need to be explicitly considered. 

■ One way to prioritize efforts is to focus on specific geographic areas that have 
experienced ecosystem breakdown and develop efforts to address the multiple sources of 
stress that have contributed to these impacts. 

■ Some major sources of stress to the Great Lakes have broad implications and need to be 
addressed basin-wide since the sources (and their impacts) are not always limited to single 
locations. 

■ Watershed-based approaches offer the best opportunity to protect existing basin waters by 
establishing sustainable land and water use development practices. 
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It is one of iiquatw !n\Asi\c vpei-ii's Non iu.s\e 
or^ni^sha\'ecntertxitk'Crrt..« t^ikxN n<)ri\e 

species for food juid habuaf and uteaked havoc >>a ihc 
ecxK^sem. .. 

"nnsrepcfft presides a aimpr-lvnsivc ksil ac flic dcva-aafta' 
imf^ds mvag\« species a'e having on the Great Liikes 
food web, Non-ni4i\e species ,,ire harming iisli .a tlfo too''' ihc 
fo(^ web and decimiaing 01 g^aihms ai itsKssc TI'r. cvoKo oi 
the lakes is jK'ofoundly charging bcrorc our eyes, and the 
reperor^ists can be felt by weekend luigiers trying to reel \n a 
decent c£ich aid regional gcivernmenis striving to meet tne 
goals of the Q-etS Lakes VVitfer Quttliiy Agreement. 


ae of: the defining 
expeiient^ of my life oecurr «3 
on the- ^>res Of Lake Erie. I 
was vming, and it the lira, 
day of rhy family's summer 
vactaion; Lwas excited to- go 
tishing with my; Dad; Whk 
promised to be a wonderful 
day, iKiwever, turned' into a 
very painfiiUate. . . 


Standing on lire waterfront. 1 kKsked out onto the lake ^ saw 
mats of detd fi.sli floiUing in the water. I didn't know it as tte 
lime, bul l was witnessing the actual extinction of 3*5)60108-: 
tlJC; bliie pike of l..akc Erie - and the nciu'-deiith of the l^e 
it.self.; ■ 


The picture iS p'mi. Tl'e progiKisis is alarinmg. Rtt sc>lutions 
to tins {Tobiem exist. And we still have time 10 act. .. 

We fx^ that this report inspires legislators, .scientists iinti 
industry leaders to work toother to prtitecs the Great lakes 
and esher US, witerwtw^ fr^n the f hreett of ijivtisive ipeeies; . 

Rir its part. the Niaional Wildlife Federation is aimmitted to. 
dnating the door oir invasiw s}x,x’ie>s. We tire committeti to 
p-c^ecting native wildlife andtiieir tquiaic habitttl.now so tiiat 
tliey may be enjoyed now and for fKinertiions to come. . 


,Al that time, more ttan .‘itO jetffs agtx chcmic.,!] pollutants had 
piisohecLLake Erie. Wildlife pefij^ed. Scientifas wnmed that, 
tire Gfetit. tiilce-S w'buid die. 


Rut tlfey didivt. . '.. 

Ihat. crises led to tte passage of tte Clean Wider .'V.t. a ban on 
phosj.ihal.e detergents, ;aitd a multi-billion doilM’ imejlment. m- 
wa' 4 ;ewater treairrient . upgrtxkis. Eventually the Gr«tt lakes 
ctume back. Wildlife recovered. I’he rehabilitation of the Ckea 
Lakes lx*.came ac(>hservatiori .succes,s .story. 

Now, , however., tire Geai Utes lire i^n in a fi^t tor. tlieir 
.su.rvi'viil.: 


liirry Schweiger 
FVe.sident and CEO 
National Wikilife Federation 


Tlvi-s. time, the, tiireat is not one of chemiail p)IK)tants (even 
tiiough Controlling chemical cliscluB-ges remain an im-gDing 
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F\Ki)ii\f Summary 


nspiriihj 


‘E?(pansive 


W-.X»meiimes refeired to as tiie ‘SA'eetwiSer Sfeas.”U)e Great Lakes conuun an incredibte 20 pet cent of tiie world^s surte 
fi-edivvtiter. TM 10,00ft tralcs, as long as the Atlantic and F^i8c <mstlines of the United S 

aimbined. Irnagine pourkig the Gi:ent Lakes^w^ over the aYntmentalU.S - they would fill the Grand Ctatyon and the rest of ite 
natjoti woiild he subniergeci under 9 feet of water. The eew^-steras atppated by tlie® lakes are equally - froin 
slweiine to deepwaler tebitats. In mcYneiary terms tdone. the Great Lakes fd>eries generate almost $7 billion etdi yeta- through 
hc«h coramerdd taui recr&uiont^ nieais. The Greirt L^vS are truly a iMkinal and global treamre. 

Mtoing diiriia^^onasystenUhis seems as if it wcwld be difficult. Indeed it is. 0\w the pi« few cxinturks, thou^. hiunaii 
population expatisjon tuid dewiopnteot has inadsertimtiy caused .several ecos>^em--wide,6boc;k.s to the lakes. Tlie.harveamg of: 
forests and establishment of i^iculture m the regtat to extdiKA® K-oaim that damaged ft* spawning habitia. Overfisiiing ui 
tlK* 19" century led to the extiticticffn of .several fi!*spea^ madias the deepw^crdcso. In the 2{;*' ceniiuy, diemica] pollution . 
destroved soine sixxnes aiKl harmed other.s. 

Once damage, a water system Hu's huge is very diffic^t. to reaca-e. Ov-ct time, w« ha\« mimaged to addi'ess iunJ. la least, 
pu) luilK nxnd many oi tlwsc e^iriier ecosystem-shodc;. Rx example^ Lake Erie, once declared nearly detd due to chenuc^ 
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dse. njs 1 1 , ot r ■• 

'S;fc^sts:-d 0 *j^-fe»w:iCK-- streth.^ !•>. fhj' 

Na Kia> te%vc 11^4 Ukt -aiya jnusser! fji'pfShUs'fs rh-, 
V!faelyKa^^:!Ibiek^i;^«i}.es-ot ■■'li-'x-.s. •k'^rs.-tiPins 
ot'tlv lakes c\,li!')'i 3<>.l 
iOTcce 'V5tfi Ux of 

-sGaiK>erf!a‘.c^issa4otlsn\« ism! repraiuce. ■ 


f\ f I QOv* 5 I 

t'u 'ifCn 4 p'‘t>Uc’tis wilt! psr^ t- 
">"n<r.'?, jioM’ifHijj feve 

tor arkl-MldlEfe. 


S (f“- ■ '' ;jfo Vv't. ..nu«her wa«» of ets»^stem 
: T-if c‘!it!re fc-oo ssco - aiciudiiig ibe feuste^ of 
-asi i.jfe'at f..akcs ece^sy-aeni - is beuig.: {i»t*^ed :by 
ir. soecic-s. .- . 


tKitikioaai mvaJes's etiiciMhEi lak* said take told- 
r^sa; iie «uiie *>«! liske^ .# .? eve?- 

.mk. ebeoU^jsisg, And onee s'jcb- invs!ssoiiS occur, o'-xr 
c^itws few r<ctwsry are qu-te Siriuted, Hie Uskes v/iii not 
■deal of itivasi’.e ss tlKiy cai, to ;t ccitakf 

exient.: eii^'tsacal {wHum/U csice p*>riUtio« aoufCes ye.: 
rsd!K»u.-or-eiH!Sinaled. Ncr can W3 reisloru vhe- rbtxi web 
aiis^lybysodi)ttgf5ij^'-p's>iilc sjsicies Itkc tioui aucl saltuon 
'.'.or.byvficrstusg itwir hsii-vcsv. We irtuat cieweiop siiid 
'icfsplsi-nefrt a'ttfiagcrineDt tos)i 
:€.xii!!arte: and firoted tbc vH «c ecosv<vtein - not iiiai 
mdivldual specie* We nmt avevtigAtc a?}d better 
. iindertSand kxxi web dvnwics-.taicl kjw.lhey are bemg 
•sdia'opted, Asdii is:absobtelyimperatr«e itowe sttip-iiewt 
■eMMi TBcse dama^nsr 
Seas. 


PeTjpie wl!C^ trequent i.n;.' shores of the -Or e^ lafo*; ire-. 
K^coniinpjriareasiHgly familiiir with itB-^KiT-e^jcts-i-rf^sotne.: 
of ttess uiufancc spt^ae.s nr^wom. Tbov-se 
oi 'a:iv4 lix'.ks now cownngste tedia?.. 'Itey.strdJf. 
tie shores raid pcriodtcalj¥ notice hiiuckeds oftmvimssve:. 
'fis-h allied ^uewiues floiitmu dead aiKl rioting- in tte wsae^; 
!.wfy.s. CuF.k)l!se•b^)U^,^his.^^^ iney fcuti Uiai ^otiiisssf : 
aicwi'.’es lend to d« oH' sinuiliaRetHisiy cau!^g.|X)^44M 
lauiTiiai hsukh^^ Yet. ifie.se ^’adineoii^rva.icBistffil}'! 
luH story^ 


Alewife,;.sea, toi'ipriiy. round gc4>y.. 
witierflea^: i(efer« mussel, and qisa^^ ftiusseissre simB-ofite.- 
mtJi'S tfevastadiig species to be uitrcKiiJc^ to tlsc 
tjjkisj. system All have Itad exim'-ie 'adwr'^ alTecrs m 
si^iificW rettiw aquatic s^meSi .such a> the comtoersMy' 
ImiHiviyjir lafo? Irout and whiteflsh. T»divKb*}d]y. scissitlscs 
l!a.ve'Stitdicd tlK?ss nuisarksvcr««uierr50d 
.■to.:;atf,sa'^:iO'eradicaJe:ltjetr',{iOf^^ .%.lKStvwebav'e; 

ortly.beoirsuixcssftdiir figuring out^'.w their- 

.pii|;<d««i<3nS..saio.:ridu<ie.i;ieir negivtiv^ ini{>act.s. 
4jddidofial:pJtenE.i£iIly de-wistiidiig .htvaave .speic^^ -aich jjs 
.^% i<Bv c*B'pv-:at'e drc3cl>^0fv Ihe doorstep lo.tk---.<jrea{. LAea," 
IhreaumiiigtocnlBi 


.^Congress is currenlly .considcringrwo. hlghiy. otetit'c 
<%>Qm‘iutk» kn iiUkin "nw hrsi w bgist-aion that would 
rsstrKS^Jic?hTtics.(like b 5 !Jb«' vvitcr:iiis:'hargekf:tka is^eJhe. 
{)nrttar.y.cmirimj .rtMil’es tor. itii/sfia VO specter .Tbis.hrlk. tailed 
.•:-fe INaticin^;. l^quatic: ImasJtie 
•proveiit. new .harnifol. Sj[Xx;Ki>v.tr<>in. i!Wiiidi»ig...tlie 
•wou{ibsK4s,!y.w\'«vervaddi.'eta^ that jslie-mgdwis?: 

by: the awtsiyx? sp«r«es:eii'ewdy:pr<i;«irstv .R)i(tUfisnBiy. iflioilier: 

of kgiid&tiw? pt:opGs«ds would finance a. Gf^.'at. bikes- 
:'Fftftot\aion5iutK4tvs dosiiaK"!}. to resfcirc?. habitat iind..spi;iCies:. 
■t-bai'h^i? -^reirfy bojn oanned. iyie Ck'e»/ lnkes rested 
• t^^'-W’Guki |sx:>«tje biiliiMis of d.otes.tor::the^ 'sHKl otter 
ire^ixaiioa purpoNcs. ft will take a o.iTnhnatkjn t.'^.tbofie' 
-efleetive -fffoa'ffltis to ensir.'e the siiMVcil.cfiafseaiihy and: 
f0!me(jcsfit IjAe-secosysenr. 


.¥tei1iaj5s one. .oi: tte most alm-rrang disetw-enes tiv the scudy.itf:. 
vte .i‘o!atT<in;^iip teiween ntaive and inv,is;ve speeR-^'-in tte.-' 
Gr«ta.:b»k.es IS the depletion ot a tiny fi'e^watet.-^imp. 
edted Oipxireiii Diijri.'ia hteodailiy Iwi, avtsliiuled up to 
.fKjrccnt: :ol: the- h.vniy.Tri;if,eniii k ofT^icsc i:^^.xi'areieaK}-.-is.- 
cfiticaliy as food (or partKiula-ly.iu-t^ale^ 

in some loealsoris' in tl^ hives,- this shrift-©. 
trom poodattons of-over l-O^iiOO or§ani?ST»>pei'.j^uafei 
niieler of lake boirom ^o mo m iuj4 •a-fe’.s' years.- --Steh-.-a-:- 
r^pid and aMrsplers iicciuie m a ioitndtuioii sj^-cias ts- 
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Zebra mussels on a Ijjke Erie beaclu 


T 

X he aquatic rewRirccs of the Great Iixkes regit>n contriliwte significijntly to tlte ecunotnic development, culture, cind. 
recreation in the region, atfeaing eight st.'«cs and tw> Omadian jxovina's. Tlie Gretit Lakes ;u>d all of the connecting cliatmels 
ajKl rivers form tlie ksrgest surtke freshwater swaem in the world, cxnitainbig nearly onc-fillh of the world's supply of fresh 
surtvjce wtiier. ' This t^ujtdant resource pfftxiuces llslt, iHtracts visitors to the region, ttnci provides wtuer for myrittd additiontil 
uses ofetx'Jiomic find reereationa! benefit. .%K>rt fisherie.s support ?5,00() jefe. while aommercial fii^wries provide an iidditiontd 
9., (XX) jobs iiround the kikes.- Recreation tuul tourism in there^on is vtilued ta $15 billion minually with S6. 89 billion tinnudly 
relal:e<J to the lisliing industry. 

The five litkes. thougli foi'inef.! from the sitrae js-otxsses of glaci^ion and tbllowing glacicii retreat over the past !0,0(X) yeai's, 
v<u-y i^'catly in i:heir physical .settings and characteristics, from the relaively t^ailow aixl wai'O'fiir Lkc Fxte (av'crit^ depth of 62 
ftjet) with its heavily develofied .shweiine in tlie swith to the much la-gir, deeper and cxxiltT lake Su{>erior {average deptti of 
483 tl=^t) in the noith. TIk^ Itind taid cliirate around the lakes is also quite div'^-se, rtinging from tlie cxiider clinuac. gi'anite 
bairvK-k, and m<.ire heavily ftxesied areas in the north to the warmer cliiiate, more fertile soils, laid intensive apiculture in the 
.south, TIk^ tiirc,s[s and g-asskn^ds ;tround the UikKS have a diverse ran^ of plraits ;md animals, including moose, deer. 
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' \e>- >iiki vi'i’es V 'ii’v ^'.itter^'aysand 

x.p.xiisHs. ,o» tnu ki.){ As nsaiy as 580 qjecfes of 
fi'-'i ‘S'll.'.’iio. '1 ■‘sK’ i.iKcsttenseKes ' 

()'ci iIk'p 1 "‘> .^nt.ru’s i he Gre.4 takes region lass^n 
‘i inus^c < hvinsv in biunjii populations, land use, ^d _ 
’lKu iLenvtir afiprc-aclvs ti*tv''Cen the 182()s aid 
’'■JIHK ihc ■ p*‘>pt'!,KKVi tuound tlK'CacJi L^Es nearfy 
uif led Tl'e nuiidnij; <il vlUcments uKieased use of the 
kl^vS toi .s.dopiHiLUion tuid the exj^isicHi of (X^mmca'dd 
lid erics .ill adtcced Ite Likes Uigging during the latter 
Jv-cados of the Id" Centius v, is extensisc in paits of the 
region, and tfiousdi dx; oserall itfttxt IMI Greii L^£S w^er 
qiiahty was uiiciear {apart from observjgions on savvdua . 
pollution }'■, It is likely that sod emsion, ckmges m runoff asKl 
strearnfiow. and tributary habitt-a and water quality were . 
altected,' With imiustrializadon came the aiteritfioh of 
waterw'ctys through the budding ol clams, breakwaters, 
whiu'ts aid (likes, construaion i«id dredgmg iff channels, ®d 
the filling of weticincls,^ Ihough commercial lidienes had 
Ixjeir m place for. some tmie. overfubing becimie an issue 
with tile roiiapse of the kike, herring flsliery in Lake B'ie in 
the l92()s.Ll'l® ccMiibinatioiv of plK«},'diiaes JR- deferents., 
excessive nutrients from agriculture^ ami pcxir w-aste- 
management led to euiropliicalion (i.e., idgal blocsns tmd 
other symptoms of excessive nutrients) iii jKfft.s of tlie lakes 
during the 1960s, iind subsequently awareness incTcased of 
tl'ie problems of widespread contamination of the lakes tn-’ 


persp^ent toxjc chenucals.'*’ » nn > nc due s-v m ine 
lakes mchidech^^g lake levcK ' limU'-^nu.LO 

While wme change in reiem Jcl iii v'lI’ ,u 
population and industrial gio. ui c n 1 
environmental aw'arenoss - have ionfiibu.ed ii-i .lup'o >-d 
waer qurfity m the Wses' . CiTvitf Likis h^ s K'.iUiULi k 
risJc in particular from the threats ot mvussve species. ' 

In the nud«a of thes.' challenges tcsideuis ul tlv icjica 
rei.x)gni/e the v-alue of the Gie^ Likes as a biniiio Lii itd 
global tr^^e. Polling conducted thcougixiul tne reaon in 
2002. indicated tfiat Great Likcs le-idents jie h’gnh 
OMttthittad to protecting and rcstoungwliiitlicN cisnsjdei to 
be, a defining part of theii lionK's and lues Overail ‘->4^' 

. a^e^;{67% agree “’strongiy") that each ot them has a 
^-swud reiqxinsibsiily fo pi'ivtcct the Grea l.iike,s. Neiffiy al! 
~ 96% ~ agree (78%' “strongiv''! that we "need to do 
' nwe to protect Great Likes hiibitat.s frorn pt'tllulion", ’■*' 

Tod^' the Great Likc.s m-e expenencmg an ecosystem shex’k . 
which i^ipeirs to lie due in lai'ge piat to tlie introduction of 
: aquatic invasive species tta have estalilislied themselves in ' 
the Great Likes, oul-corii{)cted local species (or fotxi: and 
Iiabiiai, and profoundly altered the tixxl web of iliese five 
.. frediwiHer «as. Ibe potential challenges to the Great Lalces 
ecasy^em frointhe.se invasive ipecies is likely to be greater 
•and longer-lasting than tiny of the disruptions we have 
witnessed over the past two centuries,. 



Hgure 1: Map showing invusion 
"honspots'' (imijirsr yavnlvd sightingsjor 
sclvct .I'.nvuj'ivi: spucies transponeJ to ffic’ 
Great i.akcs he balhr<t mircr. (Grigorvich et 
al, dOOiund .l/i/k-c: al 
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Sea laittiireymoiUh 


o 

ver the pa'-* two centuries, r!x>rc tkin 5(),0()() foreign pkuu tmd imimal s^iecics luvc Ivaiine esttiblished in tlie Unitat 
States. /\bout one in seven hjtsKwme invasive, with diuruige tuKleontro} (X>.«s estimated at nx>re thai'i $i.37 billion each yetir.'^ 
Niitionally, :.t>cxit 42% — 4(X)of95X — of tlw species thttf treliacd as threatened or endmj^red under the Bidiingered Sisficics 
/V.1 iiu'e considertxl to be at risk prinrarily because of ix a)mpeliiion with exotic .species. **'’ Indeed, invasive .sjx;cies 

awnprist? the second-Uirpjst. thresil to glokJ baxiisersity after h:4>it;2 loss. 

I'he Grem Likes .region Lis been sitniliirly affected by excxic ,‘^ies, and aintinucs to thretaoned by exi.sling and jx>tentiai 
new species invasions, Since the 18(X)s. the intrixiuction of over 160 exotic species has irreversibly altered the region’s 
ecosystem, causing dramatic chtuiges in biologcal relationships and naturiil resource a\^<tilahility, '['he effects of .some 
introductions have been partiailiirly acute - for exanple, sea lampreys pli^ed an tmpixuau role in the ai!lapse of kike trout 
fisiieries in tlx' upfwr Q-eat L-ikc-s in the lM)s-5{K'^ hi aikiition to worrfe i^xxit tlx ellects of invasive .species oti individual 
species, a wider concern is jx>tentid cffect-s (xi the Iroader ftxxj web (see Box 1 for brief overview of Great fakes fxxl webs). 


Introduced i^’cies enter tlie Grci« Likes hisin by multiple pathways. A.s of the ereiv the breiikdown of the routes of 
intnxiuction for 1.39 known iXjuatic invasive species was di4>ping (41 new spedes), unintentional releases (40). ship or barge 
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^ u ^ hi‘ih\\a>'s. OT deiiberi^e releafes 

! I Li.k >> \n h'i\ v.i.iors {14) and multiple entry 
'tu ) 0 i^nss 1 I uiiientional releases can include 
I’t ,i! n n!< Lsh mjiuulum release, and bmt 

\n. lU ' 4 'be 'Mi invasive species which haw' 

1 vuhi sht\t i vni'ct'cs irj the Gre;« Ldees ire natiw to the . 
F\ sii.( I j!i n ! ’gion M resiion of snutheaaern Birt^ £Bxl 
's Mhu> sti'i! \si.i that vontains the Black, A^v, and 
t a^^l ill Sea. I wlh the second highest percentage 
< > from the Atlantic Cwist of tte Unito! 

An ds-vAsriR.n> of Atppjnc p.atems iiKlicitfed that the Baltic 
ajid Nortti keas were ihc^ source regions fw the naycffity-of 


Offgj-beffling — btxh numtvi , hn-- 4S.1.1 ..,n'Av.\i 

tonna^ for identified as 1. ' HaM'vt n 'X 

NOK)B”«it^mglheCacat L4i. ^ 

The number of ^lecies im.idmg iio!" hoGaix't x'pai. 
regon surged be^nning in the i^\S!K j mai’A due > 
iiKteased ship tnffic, increased shin sjx'cd axi hjli^oit v. d^r 
disdwge. I^OTS such ai oxtensne s \h nd t Ivlins 
to the seas throu^ canals ,uid Ji\cis Ioili ukc hir wait 
salinhie.s in nwnysjxxies ,jndu uisiemat I'^s ai 'ne 
new environment that make habitat mtiic sun ii''L k'' 
atkiitiraiM exotic i^cies Lomine tioni tlie v«ti t-xt-’O ah 
hat« contrilMed to ina-eteted nuniters t>i invasions. • ' 


bfW I ' • V.; 

Groi Ukes Food Weds 

'Hie . adjoining sketch sb>\vs a \cry simpltfied tbod \v^. 
:anaiogous to: what might Ui Icnind in one of-the.Qre^. 
.{.akes;: :From.a:biolog!Cid standpoint, the k'die caK .be 
dmded mlo tree, open f^elagk'") wipers md dewier 


the .introduaion of a new' |tredator fish, or ‘txXtom up' 
with the iMroduction of sjwcies tto effect- {xipuiations of. 
eithw.fdankfixi oc benthic orgioiisns.- In real Itdie sy’scenis. . 
fixxj. w'cbs are- more complex, .with many, interacting, 
components. However, the potentuii: for .food .web 
dkxiji^ion bv mva«ve j^jecies or otliei- plxmomena always 
renxuns. : 



('benthk’Vzoites near including the sediments; : 
While many Jfiecies tend: to remiun ui omi or anc^her of 
the .rones,, other species fe.g.. stime. fish and aquatic- 
insects) sotnetime.snK>ve between them. .An !mp(,»rfia« 
lispat .ot the :lbal.web:is:t.he transfer of energy iin the- 
form of nutnems) between organisms. In this case, - 
phytoplankton — suspended microscopic plants 
(atgi*s)t>r.ifoolosyntheticbxtcna--“grow.:by. processing 
sunlight through photosynthesis. 
Plivtopiai'ikton can be amsunied, either in the. : :-.W 
witooivalteitte^^ • 

setimieius, by either zooplankton (small . I 

su.spcnded animals with limited powers of 
movement) or by macroinvertebrates 
(smalbanimals lacking a backbonei m the \ //v\ 
-.swls.menis...The.se..orgaii!sni^ I 

eaten either by. other .small animals, Ifcacttlfc 

aquatic insect.s, or forage fish, aich as smelt 
or aiewifo. which then ciui be eaten by gggir 
predator fish such as life trout w Pacific 
SidrrM.in. Cliangjs-co (lie ftxid web ran oaia. . 
in sevenJ ways - including 'top' down’ with .. I 
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Box 2 

Exoic Specis Can Have EtoNOHt Vaw 

Since re^oixlcxi time tegan, pe<)ple has« brou^it plants 
and aiiniisls with tliera fi-jr fcxxl taid other ust^ Ntoy 
introduced species of plants iWid animals, such as 
v;?rieties of corn, witea;, rice, and other food ^ 
aatlc. poultry, and oUier irvcaock, now provicte mere- 
than 989c of the U.S. food system at a value of 
iipproximalely $8d() billion jrer yeijr.''* Some predtftcH'y 
fish species (such as Pacific salmon) originally 
intrcxiuced in the Gretu Likes to aHjtrol ins'aave fitii 
species liave sitice become pepuiar in tlie multi-billion- 
doilar recreational fishi.ng indu«.ry. However, these 
lypxis of iniroduction-s can still potenliiJiy have ar^s.in 
terms of broader ecoingicai changes not initially 
foreseen. 

The Rate or Introouction is 
_______ Increasing 

As the use of the Great Likes as a transportation route for 
commerce in£en,sificd, tire rate of introduction of apiwtic 
nuisana^ species riso incieased. Slice tlte tpening of the St. 
Uiwrence vSeaway in 1959, 77% of the new organisms 
establisiied in ilw Great Likc.s lU'c attrifuited to ballast water 
discliiu'ge, 

Rgure 4 .shows the relationslrip between increased sltifping 
xtivity and the increased ritfe of suamfitl aquatic species 
invasions. Rgrire 5 indicates the increase in tiie ciimukitiv'e 
numlx-ir of invasive sf>ecie.s in tlie Ca'eat Likes. Hie n^e of 
increase in recent decades is the highest (.ibservvd thus fa-. 
Netirly 30% of invasive and introduced species in the Q-e^ 
Lakes beciuiie estiiblii^wl dter 1959.^’ 

Wlio are the invaders? 

We know of at least 1 60 exotic species that have invaded the 
Great Likes since tlie 18(K)s; but in I’eality, there are 
probably main’ more that we liave iKit \a‘t discewt^wi. The 
inviders we know about represent a wide variety tad type of 
organisms. Based on diUa through the early 199(i{, most (£ 
these species include aquatic or wetiani! plants (42%), 


inv'ertebrates (20%) fishes (18%), and algae (']7%),-' 
.Although it is diffioiit to condusively identify the nuist 
damagng invtders beoiuse we do not yet know the lull 
extent of the krm tkiy ta-e ctuising. three broad cittcgciries 
of OT^nisms have already causeti dnimtuic alieralion.s to the 
ecosystem; fidies, muxsels, and /.cxipiruikion. 
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Shipping activity (10® tons per decade) 

Figure 4: hercasad shipping in the Grscr. Likes Inis led to an 
increased number oj agmtic i/ivuit/vt’ specks introduaions ■- as 
shown fcr the re/ciiii}n.?l}ijn between the iinasion rate and shipping 
activity in the Great lakes (repnidutW with permission from 
/licciti/iii 200/) 



Time period 


Figure 5.- CumuIacJye number of nonindigenous invc.vivc species 
established in the Great Lakes by decade (reproduced with permission 
from Ricciardi 20QI). 
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iNVABlNfi NUiSANCE fiSB 0E6RABE 
NAME riSH SPECIES 

A munber in\'>bi\e ftsli sjxicies ha\'e taken hoW in the- 
s>c;u L.'ikes, siihsr iis a result of’dclibenae mtroducliorBOT 
nnsdsi-TiCMt iiw.isions. FAiunplcs of ‘jjedes w groupi of 
■^fKvic'. that h.ave hvalasigiiificant elfect onthefitijwiesand/. 
or thebovdkT tfisai vu’.b .jrc wo.sented below.-. ■ ' 



SeaUmpsev: The sea Imnprey iias most likely had ife 
most stjtnitieam impKt.s on Greiit Likes llsheries of any. 
invasive fish , species, Ihe .lamprey was first identified in li&e-. 
Onla'io .in the 1830s, likely mip’ating west through the Erie. 
C'tinal, altiiough more recent genetic evideaice indicates the 
stx'cie.s may be indigenous to Like 
Ontai'io.'^ Willie the lainpreys w'cre 
not. discovered in Like Ei'ie until . 

.1921. they quickly .spread tE> the 
upper three Great Likes, reaching 
LJ<c .Superior hv 1938.-’^ Liunpress 
afiect. the tcxKl web through habits 
modification and, to a greater 
extent, through predation on fish.’''' 

Tne ecl'like fish itttiKte to fi.sii and 


drams them of blotxj and Knj K duiJ, ^ tju'i ' iioiT-' 
can kill up to 40 pound', A't tA|i h\ i '' '0 'io itlw Pic 
a)ntJinat«xiGfsealampre\ pr.Miii 'll mo lusikna kvi 
varying extents. tosub'J.anti.ili.lci-fetC'- (\ vompl. 
of popukSions of trout. luiiN-t id .Ae Aiiuou^h i, 
tte middle of tte 20'’ Ceuiui v lA' ol t.tiom)s.,t] , i <,isrri nn 
sea laiTO'ey ia'vae began in thi,’ late IMAP's > i lake 
and was extended to other lakes siver the next tnree 
efeades. and las eliminated spxiwnmgiunsirv'iria', i uKi i.i 
streaxK?’’' fSje further diwusnon on pi'pukAKiO'. m '•[xx e, 
dfectallw’ sea laraprev in Section 5). 

Round Goby: Round gobies look and behave very 
simila'Iy to the mottled stmlpin, a fisli native to the Great 
Lites. Howes'er. tiic-sc invtiders m-e much nxtre i^n'essive. 
tmd out-ccMipete tlw sculpins. as well as several oiber fish, 
i^ies. for fax! aid kiiitat. Ri'sr rejiorted in ilie United 
Staes in the S. Clair River in !99(), tliey c[uickly spretid, 
and now inhalMt all five Great Lakes. '- Gnce round gobies 
arive in an area, a combinittion of aggj.-es.sive beLivior iind 
prolific spawning allow tlie species to rt^idly i.ncrease in 
^ndaiKe. Tliey hav'c been deemed re, sponsible .tiir kx-'ai 
extirpation of nxittfed sculpins in Calumet .Harlxir, Lake 
Mchigm. through competition tor f(xxi .soui-ixjs, for space, 
and fix- spawning sites." In addition, zebra mussels facilitate 
the introduction and establishment of round gobies by 
.serving as a readily availiiilc fixid source for the ho.n-native 
fish - round gobies are one of the few fish .species thtU: exit 
zebra mu.sse!s - and by creating habitat for small 
invcrtebrtttes tto . tire the- prey of small gobies, " Tlie zebi'a 
mussel/ round goby rclationsliip thus represent.s a case of 
invasional meltdown, tiie proces.s by which a group of 
Monindigenous species laciliiaie.s one iuiother’s invtcsion in 
various ways, increasing the likelihood of survival, the 
eavlogcal inpiKt. and possibly tlic magnitude of l,hc impact:. 
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wiih rotting au'casses, and posing 
heaith threats, ironically, some 
species introduced in the 1960.s to 
control alewil'e popuiaiion.s (e.g. 
Chinook .salmon) are now popular 
sportfssh. and are dependent on 
adexitialc alew'ife popiilations. ' 

Eurasian R»fft: The Eurasian 
ruftc was fir.st ibund ist the S. Ixiisis 
River, Minn, in 1986. probably 


AiCWIfC: Alewi\-es are tntligenous to Udees aui streans in 
w^atersheds Jiiong tite First Coast of the United >sitttes. As was 
the case witlt sea kuitprey. alexvives were idsundcuit in Lake 
Ontario by titc late 19'” Century, likely having mi^ed 
from Eist Cotist Eisins tltroisgit tlte Erie Ctin^. ’Ilte t^)ening 
of the Weikuid Ctmal aJiovved for migitition to the upper 
it^es, ;dthoi,jgi'i it was oniy in 1931 that tilewives were 
reported in laike B'ie. Tltey were re|,^.)rted in lake Huron in 
.1933, Etke MichigiU'i i.n 1949, tuid Utke vSiiperitvr in !954-'^ 
and hat] a .signifiamt atfetd on tlie fish wmniunity of most 
the lakes. .AJewives were held responsible hv fxjpuiation 
decl.i.ne.s in a luimlx^r of hsli species, including emerald 
shiner, bkstter and yellow perch tiuring the i96()s, tffid aI.so 
likely were responsible ft>r low t^xindances of deepvvatar 
stadpin in Lake Michigan by 1970. Alewives also likely 
cojit.rit.n,iteci to rediictiotts in bnrlx.)! trfxtndiaice in Lakes 
Huron, Michigan, and Otitario. In atldifion, alewives have 
c<.)nti.nued to hinder liie recovery 
of lake trout poptii.al:i(:>n.s duo to 
l.x>th tlieir pretlatioft oti kike trout 
young and reversely througli early 
mortality syndronie (a thiamine 
deliciency in kike trout otbpring 
caused by the parent 
consumption of non-native 
species such as iiiewifc as opptjsed 
to more nutritious native 
species).-’'^ .A further problem 
with alewives i,s that thty .swim in 
clcnsti sch(X)is and olicn die oil in 
la'ge number,';, littering be;iche.s 


Alewife inioxluced via ballast water. Ruffe 

can tolerate a wide spectrum of 
environmental and eailogica! conditions, ranging from 
'itallow' to deepei' waters and low- to higli-nutrienl waters, 
althou^ their abundance iiKTca.scs with the latter. The lish 
spawn on a variety of surfrices. and in .«nte ciises, more Chan 
ontx per year. Adiiit.s teed on macro invertebr;ites on lake 
sediments. ;ind their primary predators are pikepertb mid 
northern pite. Since their introducti.(jn. they Itave becomti 
tte most abundtint fi^di in ilte 3, L>ujs River estuary - by 
the mid-i9‘X)s, iteir densities were over 4 times greater 
thiMi the next most popul()u.s .sixx:.i.es (.s^xittail siiiner iind 
troutperch).’^ While research has not indicated any 
substantial fisli avmmunity change.s in re,spon,sfci to the ruffe 
inva^on in the 3. Lxiis Riwi'/' their lolertuice for wide- 
ranging a>ndition,s, potentijil for w-idespread di.stributioii, 
iind their diverse diet of organi.sms on bottom sediments 
could eventually 1 «k 1 to pre.s.sure,s on other fisli p<^pulatit)n,s, 
with similar diet.s. 



Eurasian Ruffe 
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.''dan^dti's'm:tKey;ihay^ to recreationa! Ix>atei-s imd 
ffli^rSi^'theyifflte-^e^'en- nKa'e perilous to liie Gre^ Liikes 
■■fidKr>v :I^s|?!te'.^me;e^n'S by commercial anjdei’s Mid 
■st^eii^r^iin^ti'^ikaefC-iK) vii^Ie iiKtrket for llie hir^^ 
-■dit>pi;orc^iI^':,<ietei(^^ along the Msasslppi Ri\er and 
iits;tifflkitafi^v':If;the''CJreat Lakes ire tnuisforrsit’d intt:) a 
':‘‘Gr^:vC^p..Pdhd;”:tiwre is no indication that a fishing 
;ihcM^ry'''Ni©uid'de\;elop''t6 replace losses to the cun’etit 
8$ hiflkM; mduary. 


BOX 3' ; , ■ , , ' ' ' ' 

Asian cARi’ J0MPIM6 lowAsnsaBi Great, ysts;:;.;;::: 

'Fhe closeiy-relatai bighead c;rp ja^'aiw;'carp':133Mnaac^ 
referred to jointly as Asiai capj ^ffe. 

,GreM l.:akes. Haheal, ctirp itre kTK)\^m'';i6;re^^9(>.,pouikis.. 
and silver carp 60 {xiviiids. Ftecai.ise,tfey ar6;#ta';fe^fe.s: 
thttt eat prlmiffily pliinkton and they c^i attffln. sikfeidar^-:; 
size, fcientists suggest tliat these crrp liavP'tfe pcteskial'id: 
deplete zooplankton, pcTpuUaiona 'Ilti.s 'chn-': 
lead to rediictions in populations rif 
species that rely on this food source,.' 
irscludlng tdl hu'val fisliea some adult fishes,.: 
and native mussels. Species of lidi wdlb hi^ ; 
rea-etSiontil and comrnerdai value, including:: 
salmon and perch, are at risk from such:, 
competition iti hu'ge rivers and the Greatl 
.Lakes, , ■ ■■ 

Askin cmp likely esticipeci from cafish fitrms' 
initte Stiulhdifring.fi^^^ tte ]99(.ls w:: 
through iccidetttal. p In less ilitai iO-: 

. ,yeafslthey.:.iTave ..sptcitdpp . the.,M 
.River: sy5tetn-aridVl;ave.,hiL!eJt cbli^ in- the 
GJhicagb.;';Sanitaryjahd.:Silp;.';Ganald')!dy;:25 
; .miles iaway.'.frdth; ■eht'«frihg;.L^ In ; 

some: of.tte: big.j^ils.akihg;^ 
,.R]i^,':;Asian;ca]p:ihave/jhultipUwj^ . 

: d.'ha£;:.m::\leks' it hah d» :dedide:. t'he 

lpqte'htia'i:;iB'6veiheht:':o'tlfish:'''betw^ 
kl^ssi's^pp.t'OTcLGt'eatilajte 
:;:Gk,irj)s;pflEr»gih;eers:d>as.';'cpn'sth^ 

: elec'tnh£J: barter ^'acTms:t.l^e;<jah'ai;tqT 
iil.toth. dtrectiohs; ''the. to 
iffld .wiLrequire eitj-jer Ixickup generators or a ■ 

, wind, barrier 'added ;s«^urity.: A plan iS' 
currehtly:..hvyphace,tox-pt^ i^cond;' 

Tlte : silver carp imve become infanurus for 
their tendency to'panic wteu they hear ab<M 
motor, hurling tteniselva? out of the water' 

, and .into the path (or- onto the deck), of: 
paiwing- vessels and per,son;ii w'^ttercraft. zte- 
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Exotic mussels BE-i«E tie Boiroy 

Of THE fiBEAT LaIES 


Sjveri'il i^vasi^^e niusstds liiix'e e.stji>lLsEted tbemsei\BS in the 
C'n'cai liikes. Hie two most significant are the zds'a and 
quag^a mu^tsels. 

ZffiRA MOSSEU The zebramussei isafu^yojfi^XHtunisjc 
mollusk ihal reproduces rapidly and consrmes microscopic 
plants and animals from the water column in large 
c|iiantitie-s. Zebra musseis were first discovered in the Gr«4 
Lakes in 1988 in Lake St, Clair, where they Iwi been 
ilia'harged in the ballast water fi-om <x'eiai-g:>ing vessels. •*- 
fecatise zebra mu.sseis have a lis v-al sti^ plankton, they 
can easily be taken up in ballast water and passively 
distributed within a !a]<e or downstream in ri\«rs.-*^ Hie 
adults am cd.so attach to vessels and lie Inm^^mited to tiew- 
w'ater bodies as the boats enter tfiem eillier directly or 
ibllowing overiiuid transport, .-khoui tlie sns? of a fingernail, 
zebra mussels excrete a strong tdhesive that iillows them to 
attach to virtutiliy atiything, from rocks to municijsil wiaer 
intake p!pe,s. Hie mussels ctm form tliick colonies, acres in 
size, which cover the iakebed and occupy the rmied 
by ntilive si.)ecie.s. Even more damaging, zebra mussels are 
incredible lilter-fecders, capable of consuming large 
quantities of micTosaipic atjuaiic pitmts and animals from the 

water column and depriving native species of needed 

nutrients. Reseiircli indicates that zebra mussels renKive 


aispended mister frtMH the o}>en water at a rale of up to 30 
percent per day. and their filtering rate is over iO times 
hitler than ttet of unionid mussels.'’ &ich filtering 
fundanentally drifts tlie kxxaion of ihe fsxxi and energy' in 
the Gre^ L^es, from the water column down imo the 
seditwnts. While this shift has resulted in much clca'er 
in rremy parts of the Q'cat Lukes, this clearer water 
means less nutrients fry rnimy fish sqtecies. 

Srienti^s ire ju,d beginning to understand the impacts that 
z^a mussels a-e having on the Gi'eai Lakc.s. Researchers 
■aspect tka zxfora mus,se}s are a major fac^tor in the collapse, 
of a {undamentfrf frxxl sc'urce in tlie Great Lakes taxi web - 
the tiny, dirinip-like Oiporcui (see Scctiori 4k Scientists also 
believe the a;bra mussel invasion has hatJ negative impacts 
on a v'ariely of fish specie,s (sec S-'ction 5). 

QUAG64 Mussel A second mussel may be as darnaging to 
the Great litkes as the zebra mvsssei: the quaggtt tnussei. 
Quaggj rmisscls tirj^ t^ipeared in the Gre;« .Uikes in 1 989.'^'^ 
In size and iqipearancc they arc similar to zebra rniissels, and 
like zebra mussels iliey coloniiK in liiick nuits over toes of 
Iakebed. Hie major difference - luid tlie one tkit alarms 
scientist.s - is that quagga muasels can cxiiotiize in dee^ier, 
edder water than zebra mus-sels, Zebra mu.ssels thrive in the 
shallower mi warmer Iakebed areas aloaig huge i^retdies of 
liikes Nfidiigan. Erie <uid Ontario, aid .Saginaw Ety. Now 
quagga mussels luive beg.in to c-oionize additional Iakebed 
areas, further decreasing tlie overall nutrients avtuL'foie to 
(yganistiis itnpcytant in the ftxxl web (see -Section 
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'BOX 4 — ' ' 

ZtlM MOSSEtS 
'C#NiRi'Eorejo Taxit 
Aiat Biobks ^ ^ 

Rese^ffdiers Imve found that 
zebra mus^sels can promote 
tlie- iffowth of a toxic idgae. 
tte is re.sponable for hiutian 
atd 'Wildlife lieaith corKenis 
and the fouling of diisiking 
water supplies, Microcynis- is 
, one of a class of algae that 
produce to.Hins (termed 
, microcy.stins) thd can cause 
haj'm and death in fish, 
wildlife attd jreople - lor cxatitpfc, 55 people- id: ErMR; 
died. ft)liov.'ing exposure to, microc^'i^in.s. Rtxrras-Qf- thisii 
typc.of .aigtie -W’efe ctinunon irt parts trf the lowdr-C^^-' 
.f,dikes. belpre phosphorus reduction ineasures-'wefe.-.t^sw:- 
,id(t.he:d97b'^.';h recent, research indic'iaex.'tlM:,': 

, 7ebfafoUisel.S:ipiiy.be;cbhtx.ibuting ttyaresurgence'df:tfe 
. blcforiiS' in .afeis stichias^^ Bay. anti Ltrfce line. Zefea'-: 

•■■d'nusselis;''ct>n.yuriie,'dufo.:;hr'eak,'';down^ 'but" 

Unpaiataole zoopunkton thrive in 

THE WATER COLUMN 

Zooplankton are tiny atiirniis that tkxa in itie water' tmd feed 
on small, usually microscopic, floating plants called 
phytoplankt(.)n. ZotrpiankttMi tire a significant source tif fotxi 
for many fish at some sitige of tlicir lifecycle - e^'paiially 
young fi-sh. Because of their smirll size, eitsng ilieir entry' 
into bai.tast itmlcs, i»id tfie plienomenoii of "realng sia^” 
some zoopltmkton. can easily becoi-ne invalers into new 
eaxsy,<aems. 'As was the case with exiXic mu.ssei.s mentioiffid, 
tiboxe, reatni iiivasions by exotic zoc^lankton specie have 
indicated the |x)!emiai for re^nindigenous .species to disrupt-, 
tile Gi'eat hikes eaisv-stem. 

One type of zooplankton of significant importance in 


bfoC^.'.of 'the toxic-algje. lit iKidilion ..t(:i tte ptitaitially;: 
if^hifol coasetfuetices on wii<iife <tnd people; tte. blooms. 
, (also efTea the f^x)d•vv^fo 'w .ther low intiike rates: 

• ppdr; nutritional quality of. A/kwcv.«ii- lead to. decreased : 

of zoojilankton (niiarosc'Opic.iaTimalsl^consuming.. 
-the:- al'gae',.. which cah..':Uieriv.afiect.-';'rish-'..'c 



Figure Ihivm out;, the jmrncfucrwn i 2 /.efo/cv/i/!ooi: 
water^ed in. Lake>Oatario .m 1 99^..kd:So. the- dtmTiatic. 

peTnimi6n^dm’L(i^h,-2003.) ■ . . f 
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freshwaters are ck«.i(x:eran^s also knovVTi as 
water flca-s. Two recent zooplankton 
inviders of the Greta. l.iikes a)me from this 
fiariiiy - the spiny water flea <ind fuiteik 
water Oeti &)ih of these water fleas pc«sess 
long shjrply btabed tail spines t.!ait co.nprise 
i.ipwards of 80% of the orsuiisms' leaigths. 
NTiny fish that titherwise eat zcxrpUinkton 
avoid both of these sjiiny cixattiires as prey 
and most of the smaller fish cannot 
effeclivciy swallow them because of the 
long htxiked r:\il spine, in lukiition. these 
targe!' z(X)pim!kton eat smaller y.(X)phuikt<»), 
competing directly with some iish fw this 
isnjxx'tont hxxi sf.>u!X'e- 



Spiny waier riEi: The -spiny water flea native to 
jiorthern Europe cuid Asia, svtts first fitund in the Grc® Lake; 
in Lake Ontario in 1982. 0\er the rie.tt fi\e veta's, this 
wiaer flea was tbiiiid throiigh(.)ut the Great loikes and in 
sonie inland hikes in ticiu'by states. Establiidiinent of the 
spiny w.aier Iteu i.ti L^c MicijigcUi wtis followed in 1987 by 
signilictuYt decliries in cibundtatce of tltree ^>ecie.s of an 
ini(X>rtant group of zcKYphtrikton. tlie L^httia**^ In a ntore 
recent study of smaller Canadian lakes, it was found that 
htkes invaded by rite .sjYiny water flett hid significiintly lovs-er 
totti]. amounts of the cladtxenut «.)oph«tkt{Yri group, and on 
average 23 percent fewer of these species than the 
iininvadal lakes. 


Fishiiook water flEt Tire fisiilux'k writer flea i.s native 
to the Ponto-(3aspi<ai region (stTulteast Fiu'oixfl, It was first 
found in Lake Ontario in luid c|uickiy sp.r«:K:l throu^ 
lakes Onta-io. Mchigiui. and Erie by 2{X)i , Tlie pattern thi,s 
expaasTon t(X)k is coasistent witli the inter-kikei transfer of 
ballast water; in addition, pleasurc-cra.fl are likely 
res^n-sible for transfer from the Great lakes to inland 
lakes.^' Research on Lake Ontario indicated that the 
abundance.s of three domimint zooplankton declined 
draimically .liter the. introduction of lishlxxtk water fleas in 
tlx; Ic^c (see Figiae 6).^- 

Giant cudoceran: A thi.rd exotic /xwplankton 


Cercopagis (Fishhook waterflea) 


Bythotrephes 
(Spiny waterflea) 


species, the giant chxjoceran, is native to Alfica, 
Asia, and Aastralia and most likely entered North 
America with African fi.sh imported for the 
aquai'ium trade or to .strvek. re.servoirs.-^^ Since 
1995. it has been found in llie Iliitiois River and a 
connecting channel to Lake Michigan through 
Chicag) iind now i^Ypciirs citYse to invading Liilce 
N^cbigan; it was found in Ixike E'ic in 1999. '* Ihe 
giant cladoccran is much larger and ha.s more 
numerous s()ine.s thwi simikH' natixe sixx'ies making 
it diffiaiit for \x)ung fish to eit: this could result i.n 
a rtxJuciion of ftxxl avEiikibie in lakes, streams, ;.uid 
fi.sh hatcheries where, this /(xipkinkter invEKies, 


H,shiK)k waterflea atul spiny waterflea 


16 
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■ ■ 

W-Jc'icntis!s estimate tlxit alxHit 10|x:ra*tit of tlieuqi-uaic .species llxa: imve been introduced into the Q-eat Lakes have caused , 
..sigfiiiicant ecOlo^caJ and ect)nomic di«n%’e.^^ Wiile the itnpitcts of son >2 of fliese species <ire cietir. the potential lix' otlter direct 
and irtdirecl impacts renx,iin.s to he deterntined. Scientists hav-e, however, cxnKluded thta invasive .“i^jecies can multiple 
ecological levels. Tltey inliuencc various ftinctinnaJ <B)dbeha\iord.fktor.sfix' tlie mffive spcvics, such as habitat use tind foraging, . 
abundiuice, distribution, ftxxl web rchttiort.'^vips. aitd pitthwm's for energv' and nutrients. Tltey can alter the physical tmcl 
clteiniciil a;)nditions of a habitat to ars extent tha the behavior, ^owih, and reprexluaion of nativ^e species ai'C iiiipaired.' As the 
Greitt Lakes are invacLxi by ma'easingnuinbei'sofexcxic.‘^)edes, scieaitistsrrediscxjrmng.scxiie clisturbingpiStcrns: ; 

Profound aUeralion of the base of the food wch. Over the pa^ 15 years invasions in the Greitf L^esincreasin^y 
coiisiSt of titiy inveriebraies. While tliey iwe iiiportmt to their naive food web. in tte Great Utkes they iire capable of 
iKcumulating in high densities taid replacing nixive ecolo^csd ©fiiv^ajents IliLs dramaticiJly reduces tlie iunourit of avm!;tble 
nutrient ibr a number of native species in the system.^ It also alters the w^’ nutrients and contcuniiauits travel throujdi the lb(xl 
clwin and eco.sy.-flems of llie hikes. (See distussic« in next seaion). 

ilssault on the ecosystem on mtiltiple fronts.' Acori^toion of multiple new spede.s may malce life even more 
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I’lt'u u’v 1 T r 'i'>- s[vv.i c. jxcialK’ jf these invadws are 
't im.. ih vv '•v Lii. i scieral difterent levels.''' Fw 
c'.iiTtp^ I "jd’ 1 ! ui * ikiPji tip tbod aiergs' th^ would 
ni iv s. h ta jxi. t'Mre re^Klilv consuiised by forage 
i-'i 'VI ! i' s hviis in^ieise the corrq)!exLty of the 
'ikvbed iikii i ^ihiviilt for iisli to hnd food, »Ki thus 
iiKv h 'ho \ . lukn^^ >pd rnergv flow tlffcai^the food 
VM’S Hx spi'v N aiei ilia ihi'n attects the watw colurtm, 

1 nant /loplankion Then the introduced 

Ki IS ill 'lido iTi<i\ (ompctc With nati\e species for tte 
! 1,! V [ t'Xil rcsiur^cs tiirtnc- dimini-.h!Og the sur\ival of 
pauses ui the etxisv.stciii.''" 

Facititalion of invasiooai ineUdown 
(accelerating Invasion). Sonxi invanJers may alter their 


nevy emironment m wavs Uni s uid p’l)*’ u vasoi .u' 
subsequent mvastv'e '^xscs to c-abiisr ihvun bis n,.!-, 
asxsler^ing tte increase ot ix’w sixvi'suui * . ly SsXc 
there las been .in aser.v of ono np jJc >vlo( k 1 
ev«ry eight months in the Gre.u 1 akcs x Ui dx sumKi d 
species estAhdied fX‘f dei. ado ivreasini:! ''^nnu \orv \ 
ttesespeaevs have ever suu.cvsti’ii\ Ux ’ hipiM x* 

Increased pressures on commercial and 
s^ortfish species. As invasive .species coii-siime csicrgv'. 
ftxxi aid hdiitttf resources, tlx'.se necessities become le.ss 
avniltiile to the nMive ipecies thitt arc usciiii to humans. This 
qxirt or aimnierciidiy vdui^le spsxies enoiJg.ii 
this harvest hiK to be reduced to .sustain the population. For 
example, the Ohio Dep;.iruneni of Natural Re.sourcvis btiisin 




Figure 7: Changi'f. in gencrolixed distribution of t^shore Great l.ake>JishesJrQm the eath / 900s to the 1 990s {adaptcxl from 
I’shenroder and /iarn/w/H-t’ufCj.'C, !999). 
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l^andtandide’AiKi'A'i'itiK >ihni ^ Jvuta a 

Ontario); 

A\?!ra^ length': anwng the t- '3 \'hhi'e k'.ioi'tJ 
subsiant!all> <e g Like M'vtiigjn i!x.i v '» ' 

avw^ed frOTi 5) T to inm i.N ui S u i axho'.' .n 
lei^hm 19’M), while aiewfe .uivl vivi! A.-i.L.c.viw-' u-io 
109. mm (dxait 2 ‘/z - 4 L siiehe'' m ix^n^ mv n 
1987); 

fijh (sndt und alcwne'-) im^hr eiu^' 
d^lower w^ers {h;ui the Ekttive hshrhbv iiavc sepicU-sJ, 
and bloam whose nmrK'rs iuso rcLweroij u. ' Aes 
^€dug£«i and Huron tend to he in slUiowet watei s 'ii m 
beft^e; 

hUroduced salmonids {jn-edaior fish such as coito ajitl 
diinook salmon, and steelhetd taid brown (rout), while 
within the six rsjnge of the iistoriciilly doraintml iiittive 
fijii (the lake trcHit), are shorter lived .species, about live 
years ftx- the intrtxiuced Sctlnionids vs. {.)ver 20 yetirs fttr. 
I Ae trout; 

TItc introduction of salnxinids has [x'tiii pr(xJ.ucing n. fish 
community dorairuitcd by piscivorous {fish tliat cat 
otiier fi*^) tiiai inltabit tlte Lipj.ier. watei's of die lakes vs. 
a a>nimunity hijaorically dominated by piscivtirous fish 
that fed in deeper wiiiter.s (lake trtrut and burbot).'^ . 


t o.proilibit the catching of smidlmouth bass m LJee fine • . 
during May.aiid June after a lojig-tcrm study showed (ha ■ . 
round^^ies clesnmated tlie nests by amsuining eggs in the 
iiiser^ of tfemale bass.guarding the .iiest.'’-' Aklitiotsal •. 
states are; ccmsidering smular raxiification of 
biig lirhits for reo^iSKMuil aiiglers to Wance 
ihtv.impitcts bfriquaiic mvasive species. 

Change^in Ihe broader species 
distribution of n.shes. Dv 

a>mbinaiionot extinction ;.ind riepletion of 
mitivefishj^ie-sandmtTOtluctionofnon- 
nttlive fijdi .has significttinly chitttgeci tlxi fish 
distribution in the Great Likes over the past 
century, as indicated in Figure 7. /\nx)ng the 


Section .fi includes more dettiiled discuysions on impiict.s ot' 
invrtsive species on fish populations, as we.ll as trends in 
aimmercM fiiJi catches. 


Exieni Of Gbui Uxes Food Web Disruption 

Hiundation Species Hsh 


ttporeia 
Rngemail elams 
Zooplaikton (3 ypecies) 


Like Trout 
Yellow tech. 
Whileti'di 
Small nwuth Bas,< 
Like Hening 
Deepwater CiscoCvS 
Simy Scuipin . , 
^''Io(tIed Siiilpin . 


changes: 

e .Among forage lisli. lake herring and 
deepwater v'.scoes h.i\c h’cn replaced 


impacts hare 
throughout a 
scuipin). 


rarjdJ iign^hcanth beeween spiicks - fmiii nmr vxtifpat.ion 
lake (e.g._f}r laketrout) to heal licpkdoas mottled 

Figure 8 
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\vfijtefisft aid late trtsjt ;ini* iCM i .'>1 n mi’ .a i dct.'".-'! >. 
ios.'^storea-eationalamlcon.nv'- il sidi-. < ^u ’ i 
until trout populaion decline’s ui vo siuia’ip 
the ainiud coramerdal hau'^s oi i ik ti > i> \u.-^ vJ 
6.3, and 5.5 million pounds amu iij\ lor I 's S jx'-hh 
N fclu^i, tUKl Huron respci.ii\cl\ “tinu ' mi'U x - 
init^edinthc 195(X but b'l ihi- C vuIn idiyts is 

only about 2KX).(K)(} pouiKis In I ’''•>2 .. li tl si i i un ti. v 
control co^s and resea-ch to toduLC its pic lat n. \ u 
approximiaed a $10 million iiinu^dh i.>ns_( so- mt i ' 
efforts ha^-e resulted in a 'K) < icduttioii of slc ! rij u % 
poputeions in most eireas bm now losoi tlvs spem i>u 
controlling these exotics a c not cvaHsIe foi othei iislKitvs 
aid resource itjanagernent pii{'f.xises. 'Hns oiniicr assexsinent 
ftxind tha the total v<due of die lo.si fi.diiiig op|xirtti{iities 
plu.s indired economic impxt.s in the Great Lakes couki 
exceed $500 millicHi atinually. ■ ' 


Impacts on iHfiASTRucnifiE and 

BBIABER ECONOMY CAN BE SIGNIfiCANT 


Invasive specie.s introductions ta-e a consequence of the 
economic weifiu'e of our niaion. M\ny .species introductions, , 
both intentional and unititentional, can be linked U-. 
economic activitie-s, such as production, trade, aasi 
.shipping. Hie irony is thcii tliey arc Jiow impacting thiis 
eronornic prosperity.'* Inwtsiw s{)ecic.s in general can aflbii 
tile economy in a numlxtr of ways, including prodnaidi 
price ajid miu'ket effects, trade, food security tmd nutritioi:?; 
hiimai health and the environment, isid ftnandal costs.;"" 
Twt) ways that atpuitic invasive species have affect^sl 
inli-astructure and ilxi bixxider Great Lakc.s eexmomy irffi 
indicated helovs': 


Disrupting water infrastructure. Zebra tnus,selsg-;it 
inside watei' intake pipes and facilities, resulting in high tous 
to remot'e tlx;m. As they estiWisli populations in .more atali 
mc.>i'e iiiland lakes in the Great li&;es bsisin {generally 'dm 
private smalicrah triinsptire), tiiey put iticreasingly nwssn 
water infrastructures at. ri,sk. .In Ikn, Utiiversity of Nobin 
Dane researclier,s determined tktt it wouk! lx.‘ more ix>«;- 
effective to s^xaid $324, (XX) {xt yeifl- on efftM-ts to p-ev^i 
zcbi'a mujisel infestation on exh inland kike assexi^ed 
fxiwer platit railKir Uxui pay fix’; higli a>54s of tniBiJsing tis: 
negative impacts of /ehra miixscl.s oti wrtfer withdraw#^ 
once jxipuiations were e.stablirfx’d in exh lake.'^'' 


Imposing high unending control costs, ii 
control is even feasible, Tlie inv^son of the 
lamprey had by the I940.s deva.stated populations -t 


trout with sea lamprey wounds 



Actual Siae 7 f s*=ru 


A 

L JiJie;iIthy ftxvi web is a coiuplex iiiterreliiiicjnjWp iii whidi each piiint iffid iuiiaial Ixiiiefits frdin ax! contributes to tte 
success oi' ttie ecosystem. Tyjjically the botumi of a ftxxi web be^s with the tittiest creatures a»ci tlxiir poptilaions ire endlessly 
lx)untifi.il. Moving up llie ftxxi web, tiie animals bevx>rae Utr^r axl their populations become fcw'cr in ntimber tis t:iiey f«k|uire 
nwie spice aid fcxxl. Ibie top of tlx* tcxxJ web is vej-y dependent on, the health of tdl of tlx lower levels. Wlien tiiere is ii 
disruption in the lower ftxxl web, neg;aiseeftecisrippteuptlffai^maiypopuiaion.saKiaBiibede\“astacing,! 

A key pat of the ftxxi web in tlx; Grea lakes ire niacroinvmebritfes (small atinxtls without hsiddxxKs) which link algix with 
fi.sh commujtiiies. In paiiculfir in tix deeper waer of the lakes, four ^mips of organisms dominate I he nxicroirn’ertebriite 
community — fingernail dairts, certain warns (OUgochaetes), qx)ssum .‘hrimp (.Mra.<), atxi nxxst sigsuficantly, a tiny slirimp-llke 
iuiphipod allied DiporeUi. Together, these orgMiisms a)rc4itute the vast majof^y t>f the tieqnvijier fixxl avdiabie to ft:>rage fish 
md otlier animals tlie Q-e<fl liikes. iKcounting as miich as ^% trftte Honxiss av-altble in tlie sediment si Any changes to the 
.sediment environtnent that aftect.s these orpnians therefore has the pcftentiai to greatly affect the fish and other predators 
reliiint on this ftxxi «3urce. 
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Diporciii, particuloriy compiu'et! to other inwrtcl^cies, are 
itn especiciily irnpt)rtant, hi^cncrgy ftxxl «5urce tor many 
fish.” In fjtct, .most: fish species feed on Diporeia at some 
stage of their liie cycle. ''' In tleepcr wiJcr liabitas. Dipareia 
consume nearly one-quarter (23%) of the tot.al luinua! 
prcKii,iction of phyioplouikton” and, in bike Midiigan, they 
a^nsume over 6091: of the spritig ditrtotn bkxmi (blooms of 


BoxS 

lOCKINS ilP reOBytllON IN TIfE lAKtBEB: 
EXPANSION Of MAT-faHMiNB BACIffitt 


At the same- time that Dipora^ disappeared in Lake 
Ontario, a bacterium ctilled Thiopioca tsegan to form in 
uiiuaiaUy extensive mats and soon becmne the most 
dominant a^iism in the .sedinvents of t lie upper iakebed. 
McH'e eittrgy' be^i being used in tiie development of 
fsictta'ial mats, leaxing fish and otlier resources usefi.il to 
humans deprived of nutrient.s.’' While some exotic 
.such as alewife can be viable ftxid sources for 
c»m4r«rdal Mid spixl flsli ?^)ecie.s, birterial mats do not 
fM-ovide food or hdiital for these .sfiecies. As the nxas 
ttewloped, the 1-akebed community was reduced to a few 
species of worms and a few' tiny clam species. 
Additionally, nitntte has doubled in Liikc Ontario o\er the . 

several decades,^ which may aLs<.> support the .spread . 
of the bacterial mats. Prior to 1991, dense Dipoieia, 
popuiatkms (up to 16,(.X)0 individutils {Xir square meter'''') 
prohiiily directly and indirectly — by keeping the lakebed 
more oxygenated — retluced the development of t.he 
bacieritd mats on the lakebed.* 


an aigtie rich in lipids, iuiother .nutrient),'''’ mining 

the,se nutrients available to move up tile ftxxlwTb. CSfOSt i»3lC©S FOO'Ci ¥¥©13 


Yet DipoKki, a key comptxient of the Cffcat .lakes 
kxxl web, hiis dnimatically declined over tlie past 
20 years - in some cases decreasing li'om over 
lO.CXK) orgtuiisius {X‘r .squeu'e meter to virtuiiily 
zei'o. The scale and short time frame of the 
declines are particularly di.sturbing; fi.'^ species 
I'clianl on Dipon-ia need to find other equally 
nutritiou,s tixxi sources in ordir to sirvjve. in areas 
where tht; amphipcxl is in steep decline, if some of 
those food .sources are less easily digested or 
aviiilable, the .sps-cies would not likely he able to 
evolve characteristic.s quickly enough to 
compenstte (stie dis(,’us,sk)n in S;<iion 5 cm ittpsKts 
of D/poreiii declines). 


\ 

Sport Fish’v 

(Tfoot. S«nw>«- and | 
W3lt«yel I * 
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Sculpt) 


Commercial Fish 



Oiporeia 
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JsSAPFfARANCE Of HIGH qUALITV FOOD 
COINCIDES WITH THE APPEABANCE Of 
EXOTIC MOSSEIS 


Shce ti:sc;ir djsx>very .in the Cireta Liikes, webra cffid qii^ga 
mussels have colonized a wide variety of underwater , 
surfaces to depths of . 1 30 meters?' imd have reached ctensitias 
of lip to, . ’^H), (XX) per square meter in some ifieas.*’ 
lUKlquagga fhussels are aggressive and efficient fiker-fe^erS' , 
that, consume hirge volumes of niitrient.s, drarnaticaUy 
decreasing suspended: nutrients tha tire critical to other 
: sj.x;cies.*'' In ptirticular, this diversion of food rescHirces mto/- 
. deprive. other dee^ier water macroinveftebriaes, . 

ftwl'MtIin'g;.ftom the 

Sjbstant.uij. declines in aipcn’/a pc^uUaions, tss well as' dua 
of fingerntiil clatns, l.iave [)een ohscrverl in severed of die 
Gre:at. bikes since the csUihlish.ment of zebra miwcscls, 
Althougli the connection between '/ebra mussel in v^tai iiwi . 
significant :Dipi)rdfj declines coincides in time. direiS ciaisd -. 
links have hot l>scn cletaly established. Alfhouj^v other. 
jxHehtial explanations for the decline.s have been proposed - 
including deerensing algal nutrient resciurces and indirect 
competition witli zebra inusise.1 colrsiies in shidlow w^w ~ 
these alone cannot explain tiie tond elimination of. Dspoieia 
from favorable liabiiats.^-' OllTer factors that may affe«:. 
/i/pcwia include disease from pathogens'*" '■ thou^ none 
Ivdve been reported in tiie. litcntturc. as well as additiorwi 
factors-- vet unknown. 


As' Diporeid disapficars. the pressure will be 
g'eater on a ie^s abuudan! fvxl source, die 
opo.s.sum shrimp. [l die opossum slirimp i.s 
.susceptible to the .same i'actors tiiai m’e 
caising the degi'adution m Osporeia, few 
otter alterni^ives ai'c !efi to support mmiy 
and other atjaatic animals in deeper 
w'^-ers of ite G-e<« bilscs. Imieed, .’cknilsts 
tevti observed impiicts on iisli that de^iend t>n 
Diporeia as a food SOlU'CC; 

* In latke 5-ie. smelt stocks have tieclinetl 
ance the loss of Dn>ar(:!.i; 

In bike Ontario, slimy scuipin tmd 
vxHinglake trout. ; 9 ecies that also rely on Oipon'ia. have 
inclined: 

* In Lake Mchigiai, wliitefijdi have shifted friim etaing 
DipoTEia to tlie more abumiaut. but le.s.s nutritious zebra 
raus!«1. leadingto leaner, smaller whitefish.''’' 

Fikgernaii Clams; As dcvxistaling as the disc^ipetu'ance of 
Diporeia may be tte the Great l..akes fi,tey, it may he only 
pan of a broader decline near (he bottom of the fiKxl web. 
Scientias have alst> discovered what kxiks like a ptirallel 
depletion in iinothcr <^ies. the .finijernail claius. These, 
clams arc tcxind in the upper sections of Hedin:ients imd feed 
on micnxirginisms in the water between sedimem psirticles, 
Beciuise some fin^nail clams filt:er-jeed directly on algae, 
zebra muksels cah be in direct competition with ttenv for 
food. Re.search iii ludte Michigan revealed sub.stantial 
declines in fingerntul clanas tbougli tte mid-P)80.s tind into 
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Fi^]ure 10: Changes in abundance 


: Diporeia in Lake McM^pi: 
Examples of Iteclmes in these 
Lakebed Food Resources 


sections oi 


.■atcrs in 


0 uthe.iist.ern 


portion of the take were 
supporting few if a.nv ninnhcrs of 
the shrimp-ii k e o rg anism. 
(Graphic jrom 1. G'alepa, Great 
I..akes hnvironme.ntal Research 
Laboratorv, .VO.llJ 


Diporeia numbers in southern Lake Michigan dropped slightly 
during the 1980s, but decreased much more rapidly beginBing in 
the early 1990s following the introduction of zebra mussels to the 
Utein 1989.-'® 


Uie density of Diporda at the Grand Haven, Ml station 
dropped from 10,000 per square meter in the 1 980s sind early 
1990s to ilOper square tiKter in 1999 ttfter zebra mussels 
were discowred in tlte area in 1 992 - a 99 percent decline. 

The mean density of Diponia off Muskegon, MI declined from 
5,569 per sqiure meter to 1 ,422 per squttre meter. 

% 1998, Diporda declined in .southern Lalte Michigan and 
were rtire or absent off Grand Haven, Saugiluck, South 
Haven, and S . Joseph out to depths of 70 meter. s. 
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Simiiar i haii,!.'es. in Otporem populations have: been ofeer\«d in' 
< 1 ! 'iplinM 1 >l a nuinbu ol sites in Lake Ontario: 


Mtsin densities of Dipoma were at least 130 times gretitcr in 
HtvLjid !072th.inm 1997 after aebramnsse! establishment. 


,\i liie.itions where r^ipoma was abundant, densities dropped 
to 15% ot tlieir former lewis in three jears (atera^ 6,363 
per square meter in 1994 ttnd only 954 per square meter in 
1997). 


Ibe percentage, of stations where no or very few Diporeiff were 
tound more that doubled from 40% in 1994 to: 84% in 1997. 


Azone of very low Diporeia density (lew than dindividuals per 
•square meter) extends as fttr as 16 miles (26 kilonieters) off- 
shore and to depth; of 656 feet (200 meters) o\er.40% of the 
totiil surface Jireaofiake Ontario soft sedimentsin 1997. 
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V i ' '•>')>' 1 1- w Ic orc.d iMure vif the 

In n i du IX 0 u^)s OT /rtxa mua«l 
It! si Ill'll si'^ st dll k ^hi I mussels max ha\e 
i u’ i nu T 1 ips ( I !“ with pi.triv.nt reducticms 
in J J vl n k pi 1 1 H \ [ \iuv 4 u.t\ plying a la'^r 


f-lowever. in another sfudy iiea- Michigan City, 
indisma. growth of zebra mussels on fingernail 
clams was observed, and the researchers 
hypt'ltesizcd that /ehra musstd cx'loniztajiMi ouLsed 
the signifkant declines in fingernail dams seen 
from 1992-1997, tromameduiiiof832tol3dams 
jter a|uare meter.’'- Smilar results iunx; been fixmd 
in Ijike Hte, wiiere llte ckuns declined significantly 
in <Erea.s where zebra imis'fils were abuntUmt.^-’ fri 
we.stcrn Lake Otstario. a siiaiiftciHit increase in the 




Yeai 

Figwell: The introduction and expansion of rehra and nriivscl.r 

(Dreissena) (open circles) near the mouth of the S'iagata River concsjxtntkd 
with a steep decline in numbers oj the native finjerni)!l dam (Sphaerium) 
(bars) from 1991-1995. (MiHsetai.. 2003) ' 


population of /e(>fa mu.sj'ei.s was yax'mpMtied by a complete 
crash t)f two tpitcie.s of iingerntiil clams. (&e Hgtire 1 1). 


Fmd declines in opossum shrimp populations, increased 
predation by fish that w-ouid otherwise feed more on 


liteavuse fingerntiil clans can be important fw>d 'awces for 
a'rtcdn fish (ibr e.Ktimiiiie, tiuise ckutts w-ere lutwMig tlie food 
items encountered most frequently in tlte diet of lake 
whitefish in southern litke Michigan iti tlie late J99(fe),‘^ 
redudions in tlieir numlxirs could leixl to additional foraging 
pressure,s on fisli tliat consume tliem, in ptirticuUir if zebra 
imi,s,sels ai'e not etuen. 


Diporsia a)uld lead to sjb5«iintid pressures on these .shrimp 
pqHitoioax 

The tframtttic decline - to tlte {x>in£ of disappearance - of 
ttese foundation si^ecies rejiresents a .sca-charige in the fexxi 
web and the entire Great Lskes ecosystem. Althoujrf'i the 
causes hwe not been tonckisively proven, scientists Ixjlieve 


ihitt invasive !?)ecies -- parlicula-ly zelx-a mtisseis -- are tlje 


Another Species that May Be at 
Risk - Opossum Shrimp 

Another important componeiu of the food web is the 
opossuiTT sl'jrimp. This organism, which can gi'ow up to 
ifoout 1 , ,5 inches long feeds on a variety of /xx^ilankion, and 
ctuT mov'e up and down through the lower, coi-4er wiiers of 
a lake,’"'’ It is tin importtuit fixxi sivurce fix a number of fish 
species in open lake waters, including forage fi.'h such as 
deepwater sculpin, smt'k. alewive.s. aui bloaitei's. os well ® 
lake whitefish.'” Research off (vf Muskegon, Mchigm in 
southern Lake .Michigiui IbiuKi that as the perceni^e by 
ofDipcirdu in the diet of lake whitefish ifeclined from 
70 percent to 25 perc-ent fi'ora 19^)8 to 1SW-2000, the 
intake of opossum shrimp increased from fexir perc^ to 
neirlv one-third ol the total. Althi>ugh re.search has yet to 


likely culprits. Regtu'diess of tiie cau,ses, we already are 
seeing suhstiuitial danutge ripple througliout the Great Liikes 
R^y, as di,scussed in the next .section. 
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A lie TOiiiitJW'cial ti-sJiing iiidustry has adjujaed t«> numy tij-aiiituic changes in Ca'eat Lakes ccunmuniUes due. to exotic 
^Xicies int.i’oductions -- from i:[r(Hind 6{).{XX) metric toils anniudly around ! ‘XXX cxmimercial fisli liai'vests reiiKiined neiir 45,()CX) 
tons per year thi’oiigj;! nn>st ofttxs 2()"’ Century.^ fn fart, recsnt rejawiUion ctlbrts liave revealed positive results - for example, 
lake tt'out oi.‘e again naturdly reproducing in Lakes ^fichigan ami Huroa taid ta'e i^)parrtnly sclt-sustai.ning in late ,Si.ij)erior; . 
burbol: jx^pulations ha'w come back to some extent jn the u|^r Gretit Likes.®"*' Restoration cttbrts niust now address the. 
possibility that there will be a loss of Ixisic components in tlie food wd?; in particular, the disippexance of Dip<>n:i<j may'ixove to 
be the most devastati.ng result of invasive ^qxxiestodate, as well as one of the rmwt challenging bk)ws from which to feaiver. . 

The distippearance of DipoKUi miw’ destroy the link, between the be« food supply ;tnd the fish.'*'* Fbi.lowing ilie .zebra mussel 
invasion in Lake Ontario. ale\v!\e.s tind ranbow smelt (which feed in part on Dipoma there), ttnd juvenile Kte trout riKived to 
(le^eper watei'. ,^e\sife and i'ainbow’ .smelt. b«h fisii th^.su|^x«t trout and sSalmon stocks, used to o!:x-ained 40''%- tuid 1. !% 
respectively of tiieir energy budget from Diporeij.^^ The shift of these .‘pxrie.s to deeper water iias likely inci'etised the 
importmice of the opossum .shrirnji in tteir diets, altlfough it has nts nece,ssari{y led to increased growth rrtes in the colder 
w .itor. 'Jhe reiittitinsliip lietween thi.s disruption in food levels and selected fish species is discussed below. 
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LkK WHIIfflStfS! U^ke whiiefish are ^ 

Ji-Tid^uted in North .‘-Xmericim freshwjtter 
They are a staple of the Great bikc-s comriKi i mi 
fishery and a mainstay of the traditional N 
diet. Great hikes whiiefish ha\i 
subject so at least two major declines^ towa 
end of the !*•>”' CciUury, due to ON'crfisMi 
dralrsage rnodifscasitiri. iind in tlie middle of t • 

(’ctitury, due lit ptirt to sea hanprey itrediM 
\tore recensiy, the avertige lamu;^ comme3'd<ji lake. 
whiiefish Iwvest from 1995-1999 was over 50% of 
the total commercial catch in liike Michigm eadi year.'”^ 
But foilouing the tuTival of zebra mus,sels in 1989, the 
average length and weight of these fish decreased in 
s(iutte;isteni Lake Michigtui. One meiisure of a fidi’s size 
is its evrudition liscior. deterrnined by ctdculttfing the raiio of 
its wei^t to its length cufxd. A lighter, rrore emadMed fish 
lias a lower conditioti iktor. Ingurc 12 diow.s declines in 
atndilion fatlor of three, age tdasses of Itrfte whiiefish in Lake 
Michigan since a ptpuUilion peak in 1992. \Mti!e raluced 
‘Towth rates in the l‘^X5s may ku'c been ptuily aiLribittijle 



Figure 12: Cray/j FnDowinu an tixphsion zd>ra 
musxlx in Lake Mkhiejan ihiring the I99(h and the nenr- 
disappcariinre of the it-offrr hady's prined Jood source, 
Diporeia. lake whitcf'ish experienced drops in weight in 

relation to their length a meosufeincnt known as condition 

Jactor. Researchers assess the health (^fish populations hv 
tracking conditii.m factor. Mean condition jhetor for age-4 
(circles), 5 (mangles), and 6 fv.^'Udrt’s) lake whitefishjrom 
Lake Miehigan. (reproduced with permission 

from Maderijian ei al. 200J.} 


to factws mwiving the density of the ptrpulatitms. the raf>id 
decline '^tffting in 19^)5 a>inddeti with sigtificimt ina'etises 
in zebra mussel density in itorthern lake Michigaii, 

A very similar pttttern is iip|x;aring 100 miles away on the 
ea^em raui of the G'cat Lakes chain. Like whiteli.sh from 
Lake Ontario’s Kingston liisin supported .5l)‘7f> of Uikc 
Ontm-io's total atmiticrcial harvest of all fr.sh species in the 
i990s.''* Snee 1993. 'A'hitefish htxiy condition, decTeased 
juvenile tind adult abundance. ptxir survivttl, and reduced 
prtxiuaion have (xx:urred as kike whiteiirft shifted to feeding 
cm muisels.’'^ Research into the hedth ol' lake Huron lake 
white{i^i 1 in respon.se to dcaeasetl iihuntiiince of Diporeia is 
underway, ' 

Lake trout; Lake trout are native to the Great Lj:dtes and 
historictilly sxipported a significtmt comniercid fishery in al! 
lakes but Ute Erie. As noted previously, the combination of 
oserfishing tind .sea lamprey predation led to significant: 
declme,s in kike trout populations, The.se included a 
complete collapse of lake trout populations in lakes 
and Huron in tlie 194fK mid a;)niii:iued declines 
— that hiid be^tn prior to .sea hunprey invasion — in lake 
Stperior. % the mid I99(.)s. lake trout were wnsidered 
£X>mmercial1y extinct from d! of the lakes except Siix’rior. 
Al additional insult to ktke, trout in ai. least one lake catne 
from toxic chemicals; a retrosixictive assessment indii:ales 
this exposures to dioxin-like chemicals (including dioxins, 
furams, and ojriain PCBs) alone were sufficiently higli to 
cause cotnpleie mortiility in lake trout sac fty (i.c.. youtig 
6.41 tki iiavE Slot cx^tnpletely absorbed the frxxi sik;) in Lake 
Ontario throudi the late 197Qs,''' llie combination of 
chemical control on sea lamprey hu'vae and stocking 
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‘v'jiii ilctlining kv-els of dioxin-like 

-i5vi!i cjN i!i Ldko (>!'? irso) ha\e brou^t lake trout 
baolv (o ^oine liegree. aithou^ only in Lake 
.Superior are iake trout considered to be. naturally 
.ft HH.iiuJ'iic !c\eK"- 

!(! th'- p>o Jt\ iLic. the di'.jppcarance of lyipoma has 
smpartett antither blow to lake trout. l>en!aties and body 
ansii’ I n os *-ike trout Jropfxd stxB'ply in Ontaro's 
kuigsion Basin after corresponding to. the. 

of /'iwuj in tixise wtsets.’''' Ju\^le lake 
trout eat OipiKic... although adult lake trout do not 
depend directly on Dipomii tor fexxi, they sto rnrefex to eat' 
.slimy .scuipin in the summer months. " * which, rely on 
Dipwiit lor fexxi.^'^ In the past decade, densities of slimy 
seulpin have declined by as much as 95% in st»w waters of 
lake Ontiffio. ‘ In this .same area only a sn^c j^jeamen of 
Oi/.wreid was collected trom 18 lake bottom sisriplesm 1997.. 
where densities of Diporcki had replied levels.of 

i4;0()(). jx'ir square meter before tiie muasel inv^on. 
&ientists believe that drops in prcxluctmiy through nutrieitt 
ithatenmnt and reduction in Dipoma may hm'e negatively 
alTected: slimy .sciilpin p(.>pulations.”* with correj^xmding. 
diunageto hike trout. . 

In. {ddition, /eto muJssel aikMiies on wraer reds . 

<tpj.)ear to iniiibit . successful hdcc trout spawning whib otlKr 
exotic'species{caj.p, alewrfe, and. round gobies) arc {xHcniial 
pi’edatons of eggs tuid fry. ' Reevnt research lias indicated 
that an tdult diet high in aiewives has contributed to 
thiamine dtificiency, which aui also lend to iixxttJity of lake 
trout fiy, ■■■■■■..■ 




VEiLnw Perch: Yellow perch have been irr^xirtiint, m the. 
commercial fisheries in the four lower Great Lakes for 
decades, in {laiticular in tiie j.>ast tlii-ec. or four decades in 
lakes Huron. &ie and Ontario. -' Declines m yellow perch 
m Lake Mchi^i in the. 197()s were .attrilxited.to predatkHi. 
of lajwne by the .exotic alewives. Allhougli. populatioiis 
reboumled in the i9lKX yellow perch recruitment (i.e;, the : 
increase in a fish jxipulation stcxik througli reproduction, 
iTKtturing, and migration) lias Ixsen extremely poor smee 
1989.'^- for reasons thiu are.still not cleai'; '-! Poor.. 
recTuitinent resulted in the Me-wide cloi^ire of .oimiwrcit^ 
Ri^ierle.s and rcductitxis in bag limits for recreiitional anglers 
by the mid-i990s. In southern Dike Mchigan. yellow perch, 
survivid and recTuitment is closely tied to /ooplankton . 
abundance. Density of near.shore zooplankton had . 
declined by a factor of 10 between 1988 and .1990 aikl 
remained low during 1996-1998. and may have 
coiitributed to yellow perch declines,'-'* .Althougli no 
firm evidence yet exists, it is [xissible that declines in 
Dipoceia pcipulatioas in .stiuthern Like Michi^.in have 
lAso cxintrilxited to poor recruitinent of wllow. perch. 
Because they ai'c also preyed upon by fish such as 
walleye, muskcllunge. northern pike ami burlxit, 
yellow perch rccTuitment fiiiiures ciuiiiifect a nuinbcr of 
fidiaies. 
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-L hirty years oi'ix>lknion aintrols and fisteies Tnaiagement hive dri\€n a rean'Sry proccvss in tine Great Iiil<es. However, as 
pointeci out in the most recent Sifleol'iheth-eittl^esrqwrt, while a number of indiattors tire tretidingfXKilive (e.g,, meeting 
of phosphoi'us tia'gets in ;d! kikes but B-ie. reaiwriesoflxild e^e popul^ionson Great Lukes six)relines), t!ie intrcxluction of 
non-native species has dramiaicaljy dis’upted the Gre^ bikes eawystem already, and thi'eatens to gi'ow worse. Tlie 
aiinbintition of invasive sfx’cies ajid other tl¥e^s totheecosy-stem will make meeting the gotils (.if the Great bikes Water Quality 
.'Xgia'ciTicni that much more difficult. -'^idakickofso{^!«k^ed managemait tools combined with the cotnplexity ofthe sy‘4em 
will make tntuiagemeiit of the .syaetn challai^g. 
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PREOiciNs Impacts 


PicdL.sv t'i nev% inv^iv« Species requires 

i.il ' u LOU ’J.'i.aion b'lv. tix* '^jedes will interactwith 
'ho no\' cii' iopisiciH lis wei! .ts with otter qjedes, tx^h 
n!'.ve.\nLi PxV' utne AVldiiioiyiv, forres sich as dim^e 
i.!iu > nuv iuikcxleieiminin.iiitechc'jlenpsoffiitureQ^ 
'luiMgemcnt even more challenging.*^’ 
Sioo-'timt''. ihc ulentiiii.au()a <.«id immagement of new 
av9i;.i-' s|.x:cuN n'a> not ixxur (or an extendcxi period of 
la 'c af*oi imiiitl cxpnsiiTP Ba.'x.d on records of teliferate 
Mx-L cs iptrixluctions, ii ina\ take several vt^irs before the 
anaJor tsdciestid in the sv-^em, dt-pencling cm the screed of 
riJkl <>( oiganisiii ’’’■ This additiomd pa«^of 
Unie niav oliscurc the imkage. between ite spcdcs cmd.the 
dtunage it is atiising. particiikirly snee this link nw nc^ be 
direct or iineiu'. 

Scientific predidions suggest that the Great lakes and Ji. .. 
Lawrence River system will continue to receive new' <bk{ 
potentially more, diunaging invitsions from Eurasia: '’•’‘’ As 
eticii iiew species becomes estai)lis!'Kxi, the ecxxsj^sem will 
respond to these new relationships. These chtinges will . 
continue to challenge our innovative ability to <'«iapt. . 
especially: in of additional pressures on the Grcia lakes 
ea)syst'em, 

The Great Lakes Will 
Dramatically Change if We 
Don't Take Action 

Unless additional, action is taken quickly,, the'nun^r of-; 
invasive species entering die Cireat Lakes will likely coiitiiiue. 
It!) draintitiealty increase. Researctei's uj«' consider^ions 
including potentui! donor regions with grow'ing econotitev 
trade patterns^ attributes of s{)ecie.s likely to; facilitate, 
invasion,, and hisi:ory of successful invasions in order , td 
identify new .species thitt could potentially invade the C^e^., 
Lakes:.'” /\n imfxiriant di:«'atleri:4ic is examining ^iedes in. 
regions from which successful Great' lakes .‘pecies invaaote. 
have ixcurred. One stuily identified 56 fijir specids from the 
Ponio Cx^pian icgion of Furasia as potential invaders to the . 


60X^6 - . 

GuN«E CHAHSt and.the 6biai Lahs - 
Potential la Exacebbaii Pbobums , fR0» 

Invasive Speues 

.G!Ot^fr'dimge-.is:'teihg increasingly recognized as a 
.;sCT.i(iuS'jff(:feleni fix'- the Great Computer raiKlels 

the ciini^c in gcneral.could be as much as 7 
de^^.'iywiTie'f il^ahe.entl of this century. The miidels, 
"^so:indfc^e.wideiy vTM'}^ng predictions on inipiK;ts of 
; climate.' d^ge.'on lake levels in the Great Lakes, ranging 
front femiuch as/a; j.38 meter '(4.6 ft) drop in, l.akes 
.iMytigari and Huron by 2090 to a 0.35 meter (1,2 ft')., 
increase: in, ievdls for the two lakes.; The. different 
'l^ediai^s: ire generally due to difference iii predicted 
.^Pcipitation levels and increases' in dr temiserulure: . 
OthOT .crriiputer tiwdcling {predicts tliat'lte lakes Wodlci. 

'. be' Warmer, and nwre static, for .longer periods of tiie.ydar:.; 
;'(e.'g,..st'ratified with w'aiiier.vvateivtin.top dteing. Wtfritet:;. 
;fndnths)V..w!frch could Iead: to;,.reduct.ions.:Hi,.iiuti^^^^ 
cycUDg-:as well as low'er penetration of . o:xygeiv to. the ; 
/.tfejper. waters in the lates. the pt^tcntlal ftxid: web.; 

.yrt^roissiote. of itese. changes.' are; not. clear,..; potehtia).: 
•eferts include: redu.c^.;printtiry;prcMjuctiort;(e;,g^^^^ 
jxciductitm of idgte); rtdimi generaticTn tinres for mt)st 
'ln'vertebfM^.'.'and..feduced'.li«^T!t«tt:.tar.,'aTld^ 
;''as;iroift':and;.ytTfon;'due:tb.'.I6vfer'<w>^h';le^ 
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Great Lukes. Two additional studies looked at 
invertebriHe sjx’cies; oise determined Ibm 16 ? 5 )edes were 
Tiigj-i risk” out of the 63 s|->ecies'''‘ studied and the other 
identified 17 ikgir risk” species out erf 59 ^jedes.'-’- Smila" 
studies have not yet teen cortduaetl ite (Hher ^oups of 
plants or mlnials. 

SiOTTING IIIE OOOB ON ApATlC 

iNVASffi Species: An Ounce or 
Pbevention is WOilli A 
PouNe or Cure 

We have a greater chance of slowing the inptet of ins^asoas 
if w'c (tin determine ways of preventing ihe-ir entry and by 
taking tpiick act ion to craiictke new populations helwe they 
iire estEibli.'^ed. Determining which ^cie.s pose the hi^ierf 
lisjcs and then ftx'using prevention tind control efforts on the 
pathways that bring liiose sfx'cics may be the itkx 4 effective 
strategy. 

With advimced information on invasive tind potentially 


harmful crmtrol measi.ires such rss qua-amines iuid 

import re-strictions could be established.' Addilionaily, 
resxirces cwild be better alloasted to increase the chiffices 
of ea-ly ctet«tion and ra^hd respond. ' ^ ' A prex'ess kitown as 
bioeconomicai rr»deling uses a friissiework to ev-aluatc ite 
ri:4s pc«ed by inwjsive ipecics to both econorrsic ttetivity tmd 
the environment and amid be used to avsisi in ideni itying 
c^inud mant^imeni arittegiesc 

The Great Lakes ecosystem has teen aflected by iiivasive 
^secies and other dresses {i>r over two centuries, and the 
fiiii cx>mmunilies have cffinged .significtuu !y during this time. 
Yet the potential for even more signiticmd dtanges via at 
invasionai meltdown of Great liikcs fovKi webs is reiil.'’'’ 
Research is incrca.sing!y .showing the potential for 
‘ffiutuali-stic interdictions'' to (xrcur — that is where two or 
more invnsi\« species inler:xt to mutual texiefit for each 
involved. .Acknowledging this threat means addressing 
ballast whaler intrcxiuctions cuid other rnctiiods of invasive 
species transport. It means focusing on the benefits of 
educational programs. It means supporting resesirch, 
technologies ;utd regukrtions that control, reduce anti 
prevent tite sprctid of invasive, .‘^xicies. 
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cleajT themselves of mvasive species as tlwy can to sotne extent of chtmiical {xiliutiotv: so .stoppng new inputs is not enou^j. Nor 
can we festote the ftxxl web simply b>' ^tx'king hi^-profile 5^)ecies like trout and sjilmcMi or limiting their hiirvest. We must, 
devtdoj) itnd implement new miimuKutent tiwls tfeagned tpedfiadly to protect the entire ecosystem jtnd not ju,st individuM 
species. We must inve.'aigiie itnd better uncfcrstiind food web djitanscs and how these sysAcnis arc teing disrupted. Abtwe all. it 
is ateolutely im|Terative tltat we stop new. even mts-e dtart^g invaa\« species from entering the Great Lakes, to ttccomijiish 
ihi.s ciiffiadt but vit;^ objective, we must .'tttrt’k the froKem<st multiple fronts: policy, resetirdi. fiirding, asid public eduattiosi. 
A nuniber of initiittives lutve been tiiken to combat the tiraa of imaase tpeebs in the Q'eat Lakes through asntaiiifiicnt, control 
eiiid pr'ev'cntion. Efrbris iiasu ac.hie\ed varying degrsM of atexss. 
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i’ c.il I-iJ ui’b it c prii'TU ■. 
pah\. t> tf.ni ''■'t > 1 I o 
btllj4 >satO' boil-' i' i>» 

vessels oi!j4ui'ii ii bnc -,t 
pcirts. 

Under the Non-Indigenous 
Aquatic Nuisance Species 
Prevention and Control Act esf 
1990. ships entering the Great 
Lakes trom the oceans are 
required to either Ciirry no ballast 
witter when entering the Great 
liJke.s (‘No Biillast On Board” 
vessels, or NOBOBs). or to 
exchange their ballast water at 
sea, in theory dumping any 


they rex'h tlie Gretii Laikes. 


Policy Actions 


'lire invasion of the .sea huriprey itnd ensuing cradi of several 
commercial tlsii species led to the estaWishrreint of t^ie of 
the most successful invasive, species control progrtiins - the 
sea lamprey crtntrol program - which has reduced lamprey 
p\'>pulation.s by 90%, according to the Greia Uikes Rsltcries 
Commission, which manages the progriun in conjunction 
with the U.S. f'lsh and \Ndldlife Service, Army Cc^ps of 
Engineers, i-tnd R.shei'ie,s itnd Oceitfis Canada The program 
a)st.s ixnwe<;n $10 million imkI .$15 iTiillion tuinually, ;uid. 
its success notwithstanding, has understxsred the chdienge 
of mitigating the effects of invasive species in an 
environment in which they have already established 
themseivt^s. 

Great Lakes states have al.so eitactcd .statutes to (revent the 
introduction and spread of invasive specie.s. Tltrou^ a 
patchwork of legislative inititttives, jttmes have mempted to 
monitor tmd regulate the importation, tvansporttttion, 
,sl:tx;kijig. {.X)sses.si.on. .sale aid release of oc«i-ryttive spedes 
such as fish and liait. 

Recent elTbrt.s to combat invasive species have focu-soi on 
preventing new iton-native organisms tirom entering the 


But after extensive study, scientists liave concluded that 
NOBGIi and ballast water exclittnge tire not effective at, 
stoi^ing the introduction of .new invasive species into tlie 
Great Lakes. Stdt wat:er may kill fre.shwater orgturisms. 
Howew. bracki.sh w'aier .sjxtcitvs such as cTi,ist£tceans and 
algae may survive the exclitinge treatment, Furthermore, 
despite their niUTK.% NOBOBs do aintain residual ballast 
wrtter tuid sludge that tlie pumps cannot renxive. NOBOB 
vxvsstds entering the Q'eat Ijikes ry[.)ically ciu'ry between 
one to twx) hundi-cd metric tcxis of unpumpable slop luid 
sediment in the bottom of their tanksd'^^ As the ships 
unloiid their cai'go and tiike in G'eat Ud<es ballast, th.e 
residual balUisi mixes with the new water, resuspending 
non-native organisms and then releasing them when they 
lake on £ujd discliarge balhtst during llieir voyiige throuidi 
the lakes, fiiiiast w;tter exchitnge at sea fares no better, for 
the sitme reason. Such exchanges cannot remove all 
organisms from ships’ ballasts; st.) even tifter tut exchange at 
sea .ships entering the Gi’eat Lakes ctm cttiTy htu’inful 
org®,iMns that tliey dlschar^' as tiiey travel tlirough the 
lakea .And of coui'se. Isaliast Witter e.xchange ctuuKtt address 
invaavti jpecies that ttttach to the hulls of ships. 

Far more prcttection is needed, 'rticrc arc a number of 
imn^iiitte iurd important iictions the f'ederid governmenf 
and regitHTiil ierttlers should take lo rsidress invasive species 
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li <\i. Iv’i toilk’GreittLdcesfixxiw’eband 

tisiic^rv. Hie® iriclmk: 

\(irionii lrg''Ui(ion: C'ongress is considering 
amifHi i-k-iiM.c r.ilh «i il legiNhaioit - the Naion^ Ajuak 
liUj's''.- '^vcicv (S.525), orNAISA-that would , 
rtuu^ >tc the r'l.ivf ^.cmmon routes of nuisance species, 
ir 'iiL’ui-tu.n iit chi' I niied Sal«;. including the nation’s , 
‘'i'-i impr'ittLn'aiu n of standards for ballast water 
duli -ret KIS\ s enactment is a top pricffity: ixtt it Is 
j.vtit o a iong-term solution. The Q-e^ L^es need 
c\cn in\<!c oipid ^tcUon thiin the bill would ptnide. 

^ fiiiuii ijrv’ actitni: ITifi ‘^tipping iixiustry hts recc^ni^ its. 
role iti the introduction of tK|uatic invasive .species. 
Rvcuitl}', the Inictiwtionid Maritime Organiz^idn (ih'iO), 
issued international ballast water i^iaufcffds Sir \essel.s. Hie 
!MO .stan<lar(i.s are wetek and do not go far enou^ in 
proiectutg tite Great liikcs. Those standiffds ha\c also not . 
been ratified by the necessary 30 nations representing 35 
percent of wor.kl shipping tonnage. Nevertheles.s the 
shipping mdustry df.«s not have to wait fw government 
action; It. can lake me.a.sures now to prevent the 
intrtxiuction of new htirmfo! specks. Over the |xr4 sevx’s'ai 
years, ballast w'afer treatment technologies have been 
tested to. reduce the probtibility of invasive species, 
intrtxiuctions, Great i.akes carriers, ports itnd shlpficj's can 


commit to developing and iioralljn^ tn^ i tt 

effeilive treatment techni^iogjeN i.iiiv ih p V uin I''* i x 
publicoutoryaKilegai lutf^ilirv that o'jild Kx-o ijvu v > kw 
urfesaationbyalKinr#! mv'isavc stvecies. 

Grmi lakes Rest<mitum: Congi'css aU i' n n 
pending Ig^siifiion that would provide $s. 1 rdl a' '■o ' d s 
. to restore the Greia Gikes. lliese fum.i.s wi w s ]■« > i in \ 

hurrfxjr of areas, including invasive ,spetii.s i ■'inioi i.i bi 
up of wntaminised sediments, prevemn'i. n, iJdiu'iil 
vv'^er poUuticsi. and birfiiliu. restonilion Tlx rand ' s 
. ^so be .'^nt on research p-rojccts (including iht x >k i 
discussed below) that are critical to undej‘'tLinJ!t'L ind 
a^ires^g the nsissive dM'uption of the xflcii Likv'- tixxl 
' w^r 

Research Actions 


Sciaitisas have made strides in determining tite extent: ol 
the.disn^ion of the lakes fexxi web. ihe causes of 
ties disruption, and its avn-sequenccs. However, there c¥e 
. CTitical JoTowledge ga{)s thiu. must be, filled belwe we know 
tow to rejaore the Itod w'eb or at least, minimise the 
damage done to it. More rdsearch i.s uriKntly needed to 
'■ 'detennine; 

• The scope and. severity of 
changes to. the. food. i Web 
throughout the Great Lakes. 

• The causes of the changes to 

the fcMKl web,, including: a totter, 
understatidihg. of muitipie 
interacting factors where., 
identified.' ■ ■ 

• The impacts that food, web 

di.sruptions have alretidy.,had on. 
other aquatic the likely . 

future: impacts: given; current 
trends. Current impacts .need to be . 
measureif directly, to. the greatest 
extent possible. Additional data 
gathering and computer modeling 
on food w'eb interactioii.s is 
neces.sary to identify potential 
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Boa 1 

tel» h teWLf m IWiSiW SPttiES: 

lai or A LOOiSlNAlEO, ErfEOlVE 

atsfiNSE 

JuriAiicdoxui! rnaEiaa5:;ment of res.wccs iii the Gre® I'iuces. 
drainisge basin is complex - iavolving the federal' 
governn'sents ofifie T.-ui!.cd S;xc,s and Otfiaiiia. bsireaia'aciss 
fiinrs two fH-iiAinves ifix! eight .staJefi fski Nitive Aisserican 
tribes,''- Fu/t.iicr. policy aiid maj'sagcr.jent ^idarice is. 
pro*/ide!l by the imeriiorioniu .Jcijiit CornirJrvsion iani ite 
Grot5. Likes fisheries Cciiiursissioii. 

U.S, governnieni agencies at alJ levels nave wlopicd 
progrunis io restore and protect Ux.- etr\ii'onn¥:nrid qiudSy 
in ihe CTTciif Likes region- In a 200? report, the U.-S. 
(.jcncrai /k.:aiur.ung Offix (GAO), the invesllgstiv^ itrmof 
Congi'ess, fxxind ihat within seveix teiicrai agencies dicrc 
wete 3? progi'iiuis tiwii watc spicificaliy designed toacMrers 
environmental conditions in. the Great lakes tlirough 
ijciiviiies sudii)sre5e,irch. defaiUi?, v>r r!t>}ji.tiiixt}s^iw;')tiou. 
The TdJorai government ?peni $.387 rniliion in fiscal 
1992 llat'ujd) 2iXll on tiiese pfogrfifMs. fkiriog Obs .sia-ne 
t ime, the Ai'tny Cwps of Engineers spent $35S nallion <.5n 
projects in Great l,al32S basin, as direcitxi K C?o.ngfes.s. 
And., according to the G.AO. officials from sjrvecs statet; 


rqsjfted 17 Cfe-e« !u!}..3S sj. itsi n-ogioir.- Iwt f\pi’.KL'd 
aboiit S95<i million IP tVi.jgh 'ctil In it; . -iC'"C ’ r.. 
cf these Grea Likes ''csto .itLii au r s. dii L S. Gstic-js 
,A cvT>in:ting Oifioj tc-und t.-VDi iLtc c- so -■■'vlr ..pcii'v m 
efesTge of rhe Orc,^ Lskes tu uXEdc-ae 'unxi, p.- yraiiis 
re-adtiiigin aircnu o’' (.if cot Lis.c- pK-'^r.na- 'hat tu e - -hen 
Ih^nssUed. uncoordsTUited rfid uncierranclM. 

The GAO found the':! ‘iimiuii [iioblerrss |>!ag\.!ed natif.Hvd 
efforts to coirteknsjave-fptK'ies. In 1999 President Clinton 
si^ied an. execujtive order to raniii '.jp the govennncist's 
i'^ponse to Lfivasive ard curtail the il’irfD'sgr. aiused 
for’ non-niSive to tk* cmv-ronnifTtf. coonorny .Trai 

heailh of Um coujiitv'. Tne executive cn-viei.- established the 
Naionai Invasive Specie.-; C'ouricil (Ni.SC') to provide 
leadership on invasive sj?cciiii.= initiatives •- including 
responatslitiCf. lo ensure (ederal itutiatives arc- coorf.iint.ii;’.d 
and effective. 

As part of this, chatge, the MSG crafted a lbdcr:!.l 
nianag.!Ricnt plan. .Issued in i’OCn , to oiordmate tlie naiicii?]. 
efibn to coiirrol mvtbive f^jecies .tmt-ing the ?X) or ikleni 
ageiidcs that curi'ently have jiirisdiction, in that ai-ea .In a 
srtuiy released in June 2003, t,hc GAO found thtg rtie federal 
tnaj-utgentent plan fiir iKkircfising invasive, spec-ies inclutieil 
actions tivi: wottld lead to tlie control ol'. monitoring and 
response ro invasive sp-ocies - though it lacked dear 
outcomes and measures oi' .success. 
Farther, l.ijc GAO found that 
implementation of the phut was 
<dow due- in port lo lack of funding 



i«ui stair to carry out he vi/(tr.L The 
?.00'3. study also identified other 
obstfides in combating invasive, 
’^'des. including g;ii.»s in Bxi.stiTig 
le.^siarion and liick of an efiecti ve 
ballast water standard. I'he report 
dsTuilei:) mtijor conii^rns by state 
ofltcials. Lnclading a lack of fa'.}cj-al 
funding, public cducationi and 
outretich, and cos'-’-efiective 
uK-aiagemctit programs. 
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Sate funding will not be enouglt. Aeairding t(i tlie IJ.S. 
General, Accounting Gllice, itxlerLj IIiikIs - cspedaily ne%y 
federal funditig througli Gresst .Likes restoration financing 
legislation currently pending in QMigress ai-e essential. 

Policytntikers tind tlie public fcT years ha\x? hejrd t^xHJt toxic- 
pollution,. WiHer divej'sions and habititt destruction in the 
Greta. L'lke-s, and the general level of public umierajinding of , 
the,se issues is relsaiveiy hi^i, lit the piist few yeitrs, insitave 
.sjxjcies iilso have gained considerable notoriety. But few 
outside the G eta Likes scientific aiiimiunity und^staiKl the 
radiciii aid iwniful ctuini^j-s tlie.se problems teve caused fer . 
tlie Great. Likes tlxx] web. fii^iery. iMid overall ea^iystem. 
'Hiat limited awareness must ch^ige. The Great Lates are in 
the midst of wkit may lie an ccoiogical meltdown - raid the 
public md rminy policymakers do not yet know. The ' 


Likes vvill nerf receive llw attention they riecti in tlic tinie 
frame, they need it unless public awaienesi; of tlie problem 
changes dramatically. 


A ^at nuitdier of nnxhahifms tire available to bring about 
this change. A few include: 


• Orgtuiized be.tu'ings. in Washington D.C. and in t.he 
region, to expkire aiKl liijdiliglit the problem, 

• The ainvening of panels of knowled^iable scientists by 
conservation and business a.ssociation.s at region-'il and 
naionai meetings. 

• Sttite legtsl^ive and a.ffiincy lieaiings. , 

• Pricanty-setting by regional organizations, such as tlie 
fiiterreaicMial Joint Commission, tlve Council of Great lakes 
(fcvemors, ajid tlie Great lakes Cities Initiative. 

• Contmued education and outreach through state Sea 
Grait programs, <ind increased efforts by state extension 
programs. 


Public Education 


fiiturc impats of fexxi web dimipiions'-in'tlfe'Gr^'' 
Likex 

® 'Hie desigi of new management tods to'aiifess'. 
the diunage to the fixxl web and its ripple effects; 
throughout the kikes. Existing tools a-e inadi^uMe'.- ■ - ; ■ 

In aldilion,. since all potential invutiers may hot. be- 
prevented from entering the Great Laketi, rdsea^di- 
should be aimed at prioritizing thre;its, throu^ meims' 


IdentiMng pilentia! tionor regions and di.'pefsal 
piilhwa}^ of future invaders; 

Selecting potential invaders using biolboeal 
criteria; 

Using inwixion history as a predictive cfiterkmdf* , 
Exanining insttmccs of fiiiled invasitMis .to identify 
limiting factors. 


While. researchers have been addre.ssing.vitridus; 
as}.)e'cts (if thivsc issues, it.is clear thtu current research, 
capacity; and activity must increase to tiddress these 
ixitetitiiilly. .serious chtinges to frxxi w'ebs. Sgnifictuit, 
tidditioiK-i} funding is urgently needed. <uid state aid 
federal fisfieries ageticies need to this research 

cuea as a top priority, within their budgets aixl shi.%. 
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T 

X be GrciW liikes rij^t now iu-e expeiiencing perhaps the. jmst fimclamental - iuid }xitentiall.y devasUUing - citanges in iheir 
recorded history. The Great liikes ftxxi web is undergoing massive distuptions. primiaily fi-om the invasion of nori-ni,a:ive 
t^nalic species. We set^ the obvious ertixt-s othilewives wa^ng up decxl ontlie Ixia'iies. sea Isunprey sucking tlv 2 life out ofljilce 
trout, and zebra muasels clogging wt«er imt^e pipes, lit! as datnaging as ilie.se ttre, tlte research presented in this rejxis't indicates 
that they only scrtitch the surface t>f what ’s aling the lakes. 

'The entire !lx>un(;};.tt.ion oFthe Grcttt Lakes ftxxl web is cfeclining jxenpitoxisly. Theiisrgest co5ni,x>nent oflfw basic of Che ftxxi web 
- Diporeiit, a tiny ,shrimp-!ike (xganism - h;K tiearly disqtpeared from itrg? ’dretdie.s of tixs liike Ixxtoms. Otlter key components 
fingernail cUuiis tuid opossum shrimp - ate begmning to experience similaj- decliftes. .Aitltougli tlx're is no cosiclusive evidence, 
most, scientists believe thit an invasive .species, tte 55elx'a mussel, is the likely tte culprit. .Atid they worry that invasions by a 
similar .spcvics, liic quagj^i mu-ssel, will exjxmd tlie to the remaining food web foundiUioti, attiseking deeper-water fcxid 
sources. 

Tlie diuTC!^ by invasive s^xicies is perpciiuil. Unlii^ poUiaion in the lakes, whidi ettn improve once new inputs are stoppai 
invasive sjx’des continue to rqircxJiice and thrive even if no new species are inirxxiuced. ILxi prot)lem species we see now will 
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-•.■‘aiinac. t'> gi’t w.'rv v.uhoi.) Jt3inn; andnev.' in\‘atkrs (an 
avcriiLic o? ivie cxor^ e-.jj)! months) will continue to te 
introduoid. 

TIk' I ike. ot'v'J .k'ti.tn now. 'O^ey need research to better 
understand the disruptions to the food web. the 
LonM'qiicni.cs '<■= kc\ speiJos, (.md the t>etS methods and 


places of intervention. Thes need federal and stale 
legK^km arai volimta'> action to %iop tise inioKlncfion ot 
iKw ins^ve -pedes. Ti’ey need new nuiintpcincnt tixiK so 
adete^the invaders thitt we alre.ids iti the Likev And if-ic' 
need funding to accomplish these tasks - to lestore the 
OeW Lakes. Their future. luiil ouis. ii'e m dk Kti.itiLC. 
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Healing Our Waters-Great Lakes Coalition 


Steering Committee 

■ National Wildlife Federation 

■ National Parks Conservation 
Association 

■ Alliance for the Great Lakes 

■ American Rivers 

■ Audubon New York 

• Biodiversity Project 

■ Clean Water Action 

■ County Executives of America 

■ Ducks Unlimited 

■ Great Lakes United 

■ Michigan United Conservation Clubs 

■ Ohio Environmental Council 

■ Sierra Club- Great Lakes Program 

• The Nature Conservancy 

■ Tip of the Mitt Watershed Council 

■ Trout Unlimited 

■ UofMSNRE 

■ U.S. PIRG 

■ Wisconsin Wildlife Federation 

Coalition Members 

■ Audubon 

■ Audubon Minnesota 

■ Audubon New York 

■ Audubon Ohio 

• Audubon Pennsylvania 

■ Brookfield Zoo 

■ Center for Environmental 
Infonnation 

■ Citizens Campaign for the 
Environment 

■ Clean Wisconsin 

■ Clinton River Watershed Council 

■ Corps Reform Network 

■ Delta Institute 

■ Discovery World 

■ Ecology Center 

• Environmental Advocates of New 
York 


■ Environmental Association for Great 
Lakes Education 
Environment Illinois 
Environment Ohio 
Friends of Milwaukee's Rivers 
Georgian Bay Association 
Grand River Sailing Club 
Great Lakes Aquatic Habitat 
Network and Fund 
Great Lakes Boating Federation 
Institute for Agriculture and Trade 
Policy 

Illinois Council for Trout Unlimited 
Illinois PIRG (ILPIRG) 

Indiana PIRG (INPIRG) 

Izaak Walton League of America 

John G. Shedd Aquarium 

John Ball Zoological Gardens 

Kalamazoo River Protection 

Association 

Lake Erie Coastal Ohio 

Lake Erie Region Conservancy 

Lake Michigan Interleague 

Organization 

Lake Superior Alliance 

League of Ohio Sportsmen 

League of Women Voters of 

Michigan 

League of Women Voters of Ohio 
League of Women Voters of 
Wisconsin 

Michigan Council of Trout 
Unlimited 

Michigan Environmental Council 
Michigan Land Use Institute 
Michigan League of Conservation 
Voters 

Michigan Wildlife Conservancy 
Minnesota Center for Environmental 
Advocacy 

Minnesota Conservation Federation 
Minnesota Council of Trout 
Unlimited 
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• Minnesota Environmental 
Partnership 

■ Natural Resources Defense Council 

■ Nature Quebec 

■ New York Rivers United 

■ New York State Zoo 

■ Ohio League of Conservation Voters 

■ Ohio PIRG (OPIRG) 

■ Pennsylvania Environment 

■ PIRG in Michigan (PIRGIM) 

■ Praire Rivers Network 

■ River Alliance of Wisconsin 

■ Save the Dunes 
" Save the River 

■ Seneca Park Zoo 

• Union of Concerned Scientists 

■ Watershed Center Grand Traverse 
Bay 

■ West Michigan Environmental 
Action Council 

■ Western Lake Erie Association 

■ Winous Point Marsh Conseiv'ancy 

■ Wisconsin Association of Lakes 

■ Wisconsin League of Conservation 
Voters 

• Wisconsin PIRG (WISPIRG) 

■ Wisconsin Trout Unlimited 
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Mr. Chairman and members of the Committee, thank you for the opportunity 
to appear before you today to discuss our shared efforts aimed at restoring 
the Great Lakes, and our concerns about the negative impacts of aquatic 
invasive species on those restoration efforts. My name is Ken DeBeaussaert 
and I am the Director of the Michigan Office of the Great Lakes. I come to 
you today from the Great Lakes state. I am testifying today on behalf of the 
Great Lakes States and the State of Michigan’s executive leadership, 
Governor Jennifer Granholm, and Lt. Governor John Cherry, the current 
chair of the Great Lakes Commission. 

I want to start by thanking you, Chairman Oberstar, for the support you have 
provided over many years for a long list of critical Great Lakes programs 
and initiatives. And, we applaud your leadership on national issues of 
importance to the Great Lakes region, including reauthorizing the Clean 
Water Act State Revolving Loan Fund at a significantly higher level than 
has been the case in the recent past. The loan fund is especially important to 
the Great Lakes States where these additional funds will aid our efforts to 
protect our drinking water and our beaches from sew’age-contaminated 
pollution and runoff 

This problem - preventing pollution that contaminates drinking water and 
fouls our beaches - is one of the top priorities of the Great Lakes States. It is 
our priorities that bring us here today. Today is Great Lakes Day, a day 
when we ask Congress to listen as we ask for your help: to join with us in 
sharing the task of protecting our Great Lakes, of maximizing their value 
and importance as an economic engine for the region and in addressing the 
top priority problems facing the lakes and their residents. 
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We are more united than we have ever been regarding our shared agenda to 
protect and restore the Great Lakes. Attached to my testimony are the Great 
Lakes Commission’s Great Lakes Program and a letter from the Council of 
Great Lakes Governors outlining our list of short-term actions for attention 
by Congress in 2007. Together, these reflect requests to Congress from the 
States to share in the investment we are making to protect and enhance the 
quality of our region’s most valuable asset. The requests we submit are 
crafted to be realistic and achievable even in these times of tight budgets. 
Our requests are crafted to present to Congress the immediate actions that 
are needed to implement the Great Lakes Regional Collaboration Strategy - 
the blueprint that has been developed to protect and restore the Great Lakes. 

This blueprint was developed over a 12-month period that was initiated by 
President Bush’s Executive Order. The plan was released in December 2005. 
An unprecedented level of input - involving over 1 500 people from federal, 
state, and local governments, industry, conservation groups and tribal 
interests - went into the plan. This plan reflects the best efforts of basin 
government leaders and stakeholders to organize and prioritize the allocation 
of resources to respond to the biggest challenges facing the Great Lakes. 

One of the key ingredients missing in this blueprint is critical to its success: 
increased support from Washington to help us put this plan into action. 

We were pleased to work with Congress last year to pass the Great Lakes 
Fish and Wildlife Restoration Act of 2006, which increased the authorized 
funding for research projects and on-the-ground regional projects of 
significant merit to further enhance our restoration efforts for fish, wildlife, 
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and the habitats upon which they depend. We ask for Congress’s support for 
critical programs like the state revolving loan fund and the Great Lakes 
Legacy Act to clean up contaminated sediments. We call on Congress to 
follow through on the promise of these important programs with the needed 
appropriations. At the same time, we note that even if these programs are 
fully funded, these efforts are simply not enough to address the critical 
problems we face. 

Our region is united on what must be done this year to advance our efforts to 
protect and restore the Great Lakes. This unity is reflected in a one-page 
document, “Five Lakes - One Voice,” that has been endorsed by a number 
of regional groups and is also attached to my testimony. We urge Congress 
to help us: 


> Stop the inflow of aquatic invasive species by passing a National 
Aquatic Invasive Species Act, legislation (S. 770 as introduced in the 
109 "’ Congress) that authorizes comprehensive prevention and control 
programs, including construction and maintenance of the Asian carp 
barrier and critically needed regulations on ships’ ballast water to 
prevent the introduction and spread of harmful aquatic invasive 
species, and appropriating $20.2 million to the Great Lakes Fishery 
Commission to control sea lamprey and to provide a unified fonim for 
ecosystem-based management of the fishery resources of the Great 
Lakes basin. 

> Clean Up Toxic Sediments by appropriating $54 million for the Great 
Lakes Legacy Act and restore Great Lakes "toxic hot spots." 

> Restore Great Lakes Wetlands by appropriating $28.5 million to 
partner with the states in restoring 200,000 acres of valuable Great 
Lakes wetlands and $16 million for the Great Lakes Fish and Wildlife 
Restoration Act. 
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> Protect Water Quality by appropriating $1.35 billion for the Clean 
Water State Revolving Fund (CWSRF) to update sewerage systems, 
safeguard drinking water and protect coastal health in the Great 
Lakes. Reauthorize the CWSRF in order to provide additional funding 
in future years. 

> Enact Great Lakes Restoration Leeislation by authorizing the 
recommendations from the Great Lakes Regional Collaboration 
restoration strategy and funding coordinated implementation actions. 


We are especially appreciative of this committee calling attention to the 
problem of invasive species in the Great Lakes. Tackling this problem - 
curbing the introductions of aquatic invasive species - is a top priority in 
2007. 

In the Great Lakes region, we take seriously our stewardship responsibility. 
You’ve probably heard some of the superlatives we often use to describe the 
Great Lakes and why they are a vital national treasure. The Great Lakes 
constitute the largest surface freshwater system in the world. More than 35 
million Americans receive the benefits of drinking water, food, a place to 
work, live, and recreate, and transportation from the Great Lakes. 

Our national economy depends on the Great Lakes. The Great Lakes States 
account for 30 percent of the total U.S. Gross Domestic Product. The Great 
Lakes are a key national transportation network. U.S. -flag vessels annually 
ship over 125 million tons of cargo between Great Lakes ports. Fishing, 
boating, hunting and wildlife-watching generate almost $53 billion in annual 
revenues in the Great Lakes region. One-third of all the boats registered in 
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the U.S. are in the Great Lakes States and boating alone supports over 
250,000 jobs. 

The special qualities of the lakes inspire bold leadership to protect them and 
to ensure that they are used wisely today so that future generations can enjoy 
their bounty. We boast that the Great Lakes are a living laboratory and that 
we are pioneers - global leaders in forging fresh water resource management 
and protection programs. In Michigan, we are proud of the fact that we 
banned the sale of DDT and PCBs before the rest of the nation banned these 
harmful chemicals in the 1960s and 70s. We took these actions because it 
was our duty as stewards of these Sweetwater Seas. We also banned these 
chemicals first in Michigan to spur the federal government into action. 

We face a similar crisis in the region today because of the problem of 
invasive species. Unfortunately, federal action to halt introductions of 
invasive species has been too slow and the problems continue to mount. 
Frustration over this inaction led five Great Lakes states to join a lawsuit to 
try to force action by the U.S. Environmental Protection Agency (EPA) 
through provisions of the Clean Water Act. A federal district court decision 
requiring repeal of the exemption for ballast water from the Clean Water Act 
is now being appealed by the U.S. EPA. 

In 2005, after years of waiting for federal action and requiring vessels to 
demonstrate that they were using best management practices, the Michigan 
legislature with support of the Michigan Chamber of Commerce and the 
Michigan Manufacturers Association and with only one dissenting vote in 
both chambers passed legislation requiring ocean-going vessels that visit 
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Michigan ports to obtain a permit beginning in 2007. Under provisions of 
the law signed by Governor Granholm, a ship operator must utilize one of 
four technologies that the state has identified through a general permit or an 
alternative method approved by the state to discharge ballast water from an 
ocean-going ship at a Michigan port. 

Individual state permitting is far from being a perfect solution to this 
complex problem. We recognize, of course, that we cannot protect 
Michigan’s Great Lakes waters from invasive species that could be 
introduced by ships discharging their ballast water in other parts of the lakes. 
But, we are resolute in our determination that we cannot sit by as we watch 
the Great Lakes teeter on what some scientists describe as the tipping point 
of ecological meltdown. 

The problems caused by aquatic invasive species and the threat that they 
pose to our region is well documented. Unfortunately, the list of problems 
and the list of invasive species continue to grow. As of 2006, more than 180 
aquatic invasive species have become established in the Great Lakes. These 
species are not just a threat to the health of our fishery - they are a threat to 
our economy. The estimated cost of invasive species is $5.7 billion annually. 
The cost of just one invader, zebra mussels, is estimated to cost cities, power 
generators and others $500 million annually. 

The impact of invasive species on the ecological health of the Great Lakes is 
equally alarming. Perhaps most alarming is what we don’t know; our 
understanding of the extent of the damage continues to evolve as more 
creatures are introduced and as the science catches up. Lake Erie has 
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developed a 3,900 square mile dead zone in the summer months. Although 
the causal mechanisms are not clear, it is suspected that the dead zone is 
linked at least in part to changes in the dynamics of the food web in Lake 
Erie that correspond to the proliferation of zebra mussels. In Lakes Michigan 
and Huron, the proliferation of zebra and quagga mussels, both non-native 
species that arrived here in the ballast tanks of ships, is thought to be 
responsible for the crash in populations of diporeia. This tiny freshwater 
shrimp has become the unlikely poster-animal that symbolizes the declining 
health of the Great Lakes fishery. Many species of valuable commercial and 
sport fish, including whitefish, perch, trout and salmon, are directly or 
indirectly dependant on diporeia for food. In some parts of the lakes, where 
zebra and quagga mussels have taken over, diporeia are virtually gone and 
the health of fish stocks is declining dramatically. One particular example is 
the severe decline in the population of Chinook salmon in Lake Huron since 
2002, We believe this decline may be a result of changes in the transfer of 
energy throughout the food web brought on by quagga mussels. If, in fact, 
the basic food web has been disrupted by aquatic invasive species in Lake 
Huron, the probability of recovering the salmon population through stocking 
of more salmon is highly unlikely. 

One year ago at Great Lakes Day, we urged action to combat invasive 
species and enact ballast water legislation. One year later we return with an 
even greater sense of urgency. Yet another invasive species has been 
identified and a new disease of fish - viral hemorrhagic septicemia (VHS) - 
is spreading throughout the Great Lakes at an alarming rate. Although we do 
not fully understand what VHS will do to fish populations in the Great 
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Lakes, the virus has already caused significant mortalities of many fish 
species in Lakes Huron, Erie, and Ontario. 

The collapse of sport (salmon) and potentially commercial (whitefish) 
species that are likely related to the introduction of aquatic invasive species 
has already had a significant economic impact to the port communities in 
Michigan along Lake Huron, and to the commercial operations targeting 
lake whitefish (State and Tribal). That impact will be further exacerbated by 
VHS. 

Fortunately, solutions to these problems, though not simple, have already 
been outlined. In the Great Lakes Regional Collaboration Strategy to 
Restore and Protect the Great Lakes, a straightforward suite of solutions is 
presented. I had the honor of co-chairing the Strategy Team that developed 
the Aquatic Invasive Species recommendations of the Strategy. As I noted 
earlier, our priority recommendations to Congress this year are built around 
this blueprint. One action alone, passage of a National Aquatic Invasive 
Species Act (NAISA), similar to S. 770 as introduced in the 109* Congress 
would be a monumental step forward in reducing the risks of future 
introductions and spread of invasive species. I would note that a NAISA bill 
was re-introduced last week by Senators Levin and Collins. We are now 
reviewing this bill. 


If a NAISA bill similar to S. 770 as introduced in the 109* Congress 
becomes law, it would fulfill the first two requests on our list of short term 
actions. First, this bill would authorize the Coips of Engineers to complete 
the construction, as well as operate and maintain, the electric barriers 
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designed to prevent Asian carp from invading the Great Lakes via the 
Chicago Sanitary and Ship Canal. We are pleased to see funding for the 
barrier included in the President’s budget recommendations for the Corps 
although we have concerns with the specific funding provisions. We hope 
that Congress will enact legislation that provides for stable, long-term 
federal funding for the operation and maintenance of both the temporary 
dispersal barrier and the permanent barrier that is still under construction. 
Another way to do this would be to pass H.R. 553 and S. 336 — legislation to 
federally fund full construction, maintenance and operations of the barriers. 
The Great Lakes states have already contributed monies to overcome federal 
funding shortfalls, in addition to the significant amounts committed by the 
State of Illinois. The federal government must now do its part to ensure that 
the Great Lakes remain protected from Asian carp. 

S. 770 as introduced in the 109"’ Congress also included the badly needed 
provisions to reduce the risk of future releases of invasive species from ships 
discharging their ballast water. During the development of the Great Lakes 
Regional Collaboration Strategy, there was broad consensus that the ballast 
water provisions of S. 770 would meet our immediate needs. It is worth 
noting that this consensus support included representatives of the region’s 
maritime industry. 

In addition to the recommendations of the Great Lakes Collaboration, I have 
attached a 2006 letter signed by the eight Great Lakes Governors, which 
outlined to members of the U.S. Senate their concerns about proposed 
legislation in the last session of Congress and outlining their view of key 
elements in any ballast water legislation. 
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We believe that the time to pass legislation to create a strong, protective 
uniform program to regulate ballast water discharges in the Great Lakes is 
now. We applaud your recent statements. Chairman Oberstar, expressing 
your commitment to tackle this challenge in 2007 and you have our pledge 
to work with you to craft a workable solution Toward that end, the Great 
Lakes States have continued a dialogue with representatives of Tribal and 
local governments, the maritime industry, conservation groups and others. 
Our goal continues to be to identify common interests in a federal solution to 
the problem of ballast water induced releases of invasive species. We 
continue to discuss many of the thorny issues that, if they could be resolved, 
might help you in your efforts to find a workable federal policy solution. We 
already have consensus on a number of general elements of a solution. We 
will be continuing our dialogue in the future and look forward to sharing 
with you the results of our ongoing discussions. One certainty is the strong 
consensus on one fundamental point; we all agree that a federal solution to 
this problem is needed and this need is urgent. 

In addition to Michigan’s enactment of ballast water permit requirements, 
ballast water legislation was introduced in several Great Lakes states last 
year. Already this year, a bill modeled after Michigan’s was introduced in 
the Minnesota legislature. Clearly, a state-by-state approach creates 
challenges for our states, the maritime industry, and others. But, if Congress 
fails to act, it is likely that these state measures will proliferate. The Great 
Lakes states continue to believe that the best solution is a federal ballast 
water permit program that is uniform, consistent and protective of the unique 
qualities and characteristics of the Great Lakes. 
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In closing, Mr. Chairman and members of the committee, our pledge to you 
is that we will continue to work together to develop solutions for stopping 
the spread and introduction of invasive species. We also pledge to ensure 
that the investments that we ask Congress to make toward our list of short 
term priorities are put to good use. 

We must protect and restore this ecological treasure. That will be our legacy 
for future generations. Thank you, Mr. Chairman. 


12 



178 



Great Lakes Restoration: 
Five Lakes - One Voice 

Regional Priorities for the Great Lakes 

March 2007 


The Great Lakes region is united in support of critical, near-term priorities to restore and protect the Great 
Lakes. These are consistent with the priorities of the governors of the Great Lakes states, are endorsed by 
the mayors of the Great Lakes and St. Lawrence Cities Initiative, and reflect recommendations from the 
Great Lakes Regional Collaboration Strategy to Restore and Protect the Great Lakes. We urge Congress to 
implement these specific actions to address urgent threats and implement high-value restoration 
opportunities: 

Stop Aquatic Invasive Species: Pass the National Aquatic Invasive Species Act and House and 
Senate legislation (H.R. 553 and S. 336) that authorize construction and maintenance of the Asian 
carp barrier to prevent the introduction and spread of harmful aquatic invasive species - such as 
the Asian carp - and appropriate $20.2 million to the Great Lakes Fishery Commission to control 
sea lamprey and manage fishery resources. 

>- Clean Up Toxic Sediments; Appropriate $54 million for the Great Lakes Legacy Act to clean 
up contaminated sediments and restore Great Lakes “toxic hot spots.” 

>■ Restore Great Lakes Wetlands; Appropriate $28.5 million to partner with the states in restoring 

200,000 acres of valuable Great Lakes wetlands and $16 million for the Great Lakes Fish and 
Wildlife Restoration Act. 

Protect Water Quality; Appropriate $1.35 billion for the Clean Water State Revolving Fund 
(CWSR.F) to update sewerage systems, safeguard drinking water and protect coastal health in the 
Great Lakes. Reauthorize the CWSRF in order to provide additional funding in future years. 

Enact Great Lakes Restoration Legislation; Authorize recommendations from the Great Lakes 
Regional Collaboration restoration strategy and fund coordinated implementation actions. 

We ore united as a region in asking for 
congressional support for these near-term Great Lakes priorities. 
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March 2, 2007 

The Honorable Carl Levin 

269 Russell Senate Office Building 

Washington, D.C. 20510 

Dear Senator Levin: 

As Governors of the Great Lakes region, we want to share with you our joint 
agenda for restoring the Great Lakes and ask for a significant improvement in 
federal investment to improve a watershed that is home to more than 30 
million Amerieans. 

In December 2005, the Governors Joined with representatives of the Bush 
Administration, Congress, and regional mayors and tribes to unveil a strategy 
to restore and protect the Great Lakes. This Strategy was developed as a 
result of a Presidential Executive Order establishing the Great Lakes Regional 
Collaboration (GLRC), a process that included over 1500 stakeholders from 
across the spectrum. We are mindful of intense federal budgetary constraints 
and the need to address environmental concerns from coast to coast. 

However, we believe that further delays in true federal engagement will 
further imperil the lakes and exponentially raise long-term restoration costs. 

Our list of near-term action priorities remains unchanged from last year. Our 
long-term goal remains to secure large-scale, long-ienn funding to implement 
the Strategy’s recommendations and to enact management reforms to ensure 
that resources are efficiently used to address our highest-priority needs. 

We continue to recognize that specific actions can and must be taken now to 
advance the GLRC Strategy. Therefore, we ask you to support the attached 
scries of near-term actions to protect and restore the Great Lakes in FFY 
2008, which include: 

• Achieve broad, national protection against the introduction and spread 
of aquatic invasive species through Congressional passage of a 
National Aquatic Invasive Species Act (as reflected in S.B. 770, H.R. 
1591 and H.R. 1592 as introduced in the 109'^ Congress.) In addition, 
authorize funding and direct the U.S. Army Corps of Engineers to 
spend such funds as are necessary to upgrade, complete construction, 
operate and maintain a permanent, two-dispersal barrier system in the 
Chicago Sanitary and Ship Cana) at full federal cost in order to 
prevent the Asian carp and other invasive species from entering the 
Great Lakes. 

• Appropriate funds in the amount of at least S54 million annually in 
support of the Great Lakes Legacy Act. Furthermore, the Legacy Act 
is expiring and needs to be reauthorized as soon as possible. 
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• Appropriate S2S.5 miliion to begin restoration work immediately of 200,000 acres 
of wetlands in the Great Lakes Basin, 'llic States remain cominiTted to w’orking 
with other non-federal partners to provide an additional S28.5 million cost-share 
toward this end. 


We also want to ensure that existing and proven core programs, such as the Clean Water 
State Revolving Loan Fund; the Coastal Zone Management Program; and, the Great 
Lakes Fishery' Commission’s Sea I.amprey control program are fiilly funded. Continuing 
programs like these is critical to maintaining the gains made through past investments. 

In the coming weeks you will be hearing and seeing much more from our States’ 
constituents who believe the time for planning has passed, and that critical remedial and 
preventive actions are overdue. In partnership with your States, we hope you will 
consider the attached list of near-term action priorities we have assembled, and urge you 
to consult with our offices to address outstanding issues or concerns. 


Sincerely, 



Milch Daniels 
Governor of Indiana 

Tim Pawlent)' \ 

Governor of Minnesota 




Ted Strickland 
Governor of Ohio 


Edward Rendell 
Governor of Pennsylvania 



Governor of Wisconsin 


.Attachment 
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COUNCIL OF GREAT LAKES GOVERNORS 
GREAT LAKES RESTORATION AND PROTECTION 
NEAR TERM ACTION ITEMS 
FEY 2008 


General 

The Great Lakes Governors express strong support for the Great Lakes Collaboration 
Implementation Act (S. 2545 and HR 5100 as introduced in the 109'^ Congress), to 
implement the recommendations of the Great Lakes Regional Collaboration (GLRC) 
Strategy. 

Aquatic Iitvasive Species 

Aquatic invasive species (AIS) continue to pose one of the most serious threats to the 
Great Lakes ecosystem. An average of one new species is discovered in the Great Lakes 
ecosystem every eight months, and once present, eradication is often impossible. 
Prevention is vital to stemming ecosystem impacts from new invasive species. And, 
because AIS easily transfer from watershed to watershed, it is absolutely critical that 
comprehensive national action be taken to combat the spread of AIS. 

Therefore, the federal government must move swiftly under its existing authorities to 
require improvement for ballast water management including practices for those ships 
declaring no ballast on board to forestall the introduction of new invasive species to the 
Great Lakes. 

We continue to ask that injurious carp species be listed under the Lacey Act to limit the 
spread of the carp to the Great Lakes and other watersheds. 

In addition. Congress should pass and the President should sign a National Aquatic 
Invasive Species Act (NAISA) that contains the components in S. 770, H.R. 1591 and 
H.R. 1592 as introduced during the 109*'' Congress. Enactment of such a NAISA is one 
of the key legislative objectives of the Great Lakes Regional Collaboration’s (GLRC) 
Strategy. Passage of comprehensive federal legislation such as NAISA would address 
many of the key recommendations developed by the participants in the GLRC and is 
critical to our overall restoration goals. 

To combat AIS, ftmds should be authorized and appropriated via the passage of the 
NAISA, the Water Resources Development Act or other legislation as follows: 

• It is critically important that Congress authorize and direct the U.S. Army Corps 
of Engineers to spend such funds as are necessary for them to complete 
construction of the permanent dispersal barrier in Chicago Sanitary and Ship 
Canal, make permanent the temporary dispersal barrier, reimburse the Great 
Lakes Stales for the costs incurred to date associated with completing both, and 
maintain and operate both dispersal barriers at full federal cost. 

• $8 million for Great Lakes State-specific management plans. It is vital that these 
funds be distributed to the States and Tribes to implement existing plans approved 
by the U.S. Fish and Wildlife Service. 
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• $1 1.25 million to prevent introduction of AIS by vessels (includes $6 million in 
support of the U.S. Coast Guard’s Section 1101 program, $2.5 million for the 
U.S. Environmental Protection Agency's Section 1 101 program, and $2.75 
million to Task Force Section 1 101). 

• SI million for model regional. State and local rapid response contingency 
strategies. 


Coastal Health 

Elimination of sewage overflows to the Great Lakes and their tributaries is a region-wide 
need and the most direct means of improving coastal health. Beach closures are one of 
the most obvious markers of degraded coastal conditions. 

Combined Sewer Overflows (CSOs) and Sanitary Sewer Overflows (SSOs) are the 
greatest impediment to improving coastal health. The federal government, in 
cooperation with the States, should ensure that all CSO/SSO communities have 
completed a long-term control plan (LTCP) within the next four years and are making 
adequate progress in implementing these plans. 

The cost of correcting CSOs and SSOs is burdensome to local communities and to 
ratepayers. The Clean Water Stale Revolving Loan Fund (SRF) has served as a critical 
tool for updating the sewerage systems in the Great Lakes. Unfortunately, recent and 
ongoing major cuts to this program have resulted in a loss of hundreds of millions of 
dollars for the Great Lakes States. It is essential that the historical full-funding ofSL35 
billion again be appropriated in support of this program. 

In addition, we again ask that an additional $2 million be provided under the Beach Act 
to enable Great Lakes States and Tribes to standardize, trial, and implement a risk-based 
approach to beach/coastal assessment. Beyond that, we seek to maintain current funding 
levels: $1.75 million for the Great Lakes States and $50,000 for eligible Tribes. 

Areas of Concern 

Passage of the Great Lakes Legacy Act provided for the first time a dedicated 
source of funding for remediation of contaminated sediments in the Areas of 
Concern (AOC). However, appropriations rarely approached the authorized levels 
dunng the life of this program. Therefore, at least $54 million should be 
appropriated for FFY 2008. Furthermore, the Legacy Act is expiring and needs to 
be reauthorized as soon as possible to address these ongoing problems. 

Restoration of the AOCs is necessarily driven at the local level, through plans developed 
by States, Tribes, local officials, and concerned citizens. Unless this capacity is nurtured 
at the local level, progress on AOC restoration will be limited. While States and non- 
governmental organizations have continued to support Remedial Action Plan (RAP) 
groups, federal support has dwindled with negative effect. Accordingly, we again request 
that S 1 0 million be appropriated to support State and local AOC/RAP programs in the 
Great Lakes States, an increase of $8 million over the current appropriation. We also 
request that USEPA’s Great Lakes National Program Office (GLNPO) receive $1.7 
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million for program administration — an increase of SI, 2 million over the current 
appropriation. 

Toxic Pollutants 

Progress in protecting and restoring the Great Lakes will only be achieved and 
maintained to the extent that toxic pollutants are controlled. Certain persistent toxic 
substances have been significantly reduced in the Great Lakes Basin ecosystem over the 
past 30 years but they continue to be present at levels that pose threats to human and 
wildlife health. These substances also warrant fish consumption advisories in all five 
lakes. More recently, researchers have documented the presence of additional chemicals 
of emerging concern that may also pose threats to the Great Lakes. 

The federal government should restate its commitment to implement the Great Lakes Bi- 
national Toxics Strategy and should evaluate its implementation schedule for 
opportunities to accelerate its efforts. 

We ask that the FFY 2008 budget include an additional $2 million to be distributed 
to the States to expand the toxics reduction program in the Great Lakes Initiative. 

The Administration and Congress are asked to provide $1 million in FFY 2008 in 
ongoing funds to continue Tribal fish tissue contaminant analysis programs and related 
community education programs. Congress is again asked to appropriate an additional 
$100,000 in the FFY 2008 budget to facilitate Tribal participation in a mercury 
stewardship program. 

Emerging chemicals of concern are little understood but pose a potentially serious threat 
to aquatic life and wildlife in the Basin. We ask that Congress provide $100,000 for 
monitoring these new chemical contaminants. 

Habitat and Species 

Protecting and restoring wetlands and Great Lakes tributaries can significantly advance 
the preservation of species diversity in the Great Lakes Basin. These activities are also 
key to the full implementation of international agreements on management of migratory 
birds and Great Lake fish. 

The Great Lakes Governors applaud the reauthorization of the Great Lakes Fish and 
Wildlife Restoration Act of 2006. Fully funding this program would help address one of 
our greatest challenges— protecting and restoring fish and wildlife habitat. If fully funded, 
GLRC members will have increased capacity to implement specific recommendations of 
the GLRC Strategy. While specific project objectives may vary among jurisdictions, the 
composite results will help attain the regionally important Strategy goals. We ask that 
the fully authorized $16 million be appropriated for FFY 2008. 

We also continue to ask that $28.5 million be provided to existing Fish and Wildlife 
Sendee programs to restore 200,000 acres of wetlands, toward the GLRC Strategy’s goal 
of eventual restoration of 550,000 acres. States, local governments and NGOs would 
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raise an additional $28.5 million in non-federal matching funds. 

To maximize the use of existing funding for wetlands protection and restoration, the 
GLRC strategy proposes that the Federal Interageney Task Force review all federal 
agencies' wetland management programs and develop a consolidated approach. We 
applaud the U.S. Army Corps of Engineers’ new Great Lake Habitat Initiative and ask 
that the Great Lakes Federal Interagency Task Force complete a review of all federal 
agencies' wetland management programs to develop a consolidated wetlands restoration 
and protection approach. 

Great Lakes tributaries are key spawning and nursery' areas for Great Lakes fish. Species 
recovery plans are dependent on proteeting existing high quality tributaries and restoring 
other tributaries with the potential to support targeted species. These activities are site- 
specific, based on watershed hydrologie and physical habitat needs. The GLRC Strategy 
set a near-term protection and restoration goal of ten tributary streams. We ask that 
Congress pass a Great Lakes River Restoration Act and direct $40 million in the FFY 
2008 budget for Fish and Wildlife Service programs to be directed to key tributary' stream 
restorations. 

Nonpoint source pollution 

Nonpoint source pollution impacts vary greatly in frequency and severity across the 
Great Lakes. Impacts have been particularly severe in coastal wetlands and tributaries 
that once buffered the Lakes from environmental damage. 

Although there are existing programs to deal w'ith sedimentation and nutrient 
enrichment, the current needs outstrip existing program capacity. We ask that the FFY 
2008 budget include an additional $66 million to increase enrollment in buffer strip 
programs. 

Urban streams are particularly vulnerable to nonpoint source pollution. We request $18 
million in FFY 2008 for hydrologic improvement projects in urbanized areas where 
runoff from development directly affects natural waterways and their confluence with 
the Great Lakes or connecting waters. 

Indicators and Information 

Accountability demands that the Great Lakes restoration effort be able to determine 
baseline conditions and assess the results of restoration projects and investments. In 
addition, the capaeity to assess trends is needed to observe long term change and detect 
the emergence of new issues (e.g. new exotic species). 

The SOLEC process to develop indicators should be completed for a full suite of 80 
indicators, with particular attention to the use of indicators that will measure the success 
of the measures recommended in the GLRC Strategy. We ask that $800,000 be provided 
in FFY 2008 tow'ard this end. We continue to believe that a “top ten” list of indicators 
should be developed and reported to the public on an annual basis. 
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The Great Lakes Federal Interagency Task Force should review monitoring programs 
among its member agencies to ensure effective and efficient gathering and reporting of 
data. The Task Force should coordinate with the States and Tribes to optimize the 
effectiveness of monitoring investments throughout the region. 

Sustainability 

The philosophy of sustainability overlays all the recommendations developed through 
the GLRC process. The positive result of investment in restoration projects can only be 
maintained over time if sustainable practices become more widespread. Many of the 
recommendations in the GLRC's Strategy reflect a sustainable approach. 

In the near term, we suggest that federal agencies review prioritization formulas for 
brownfield grant and loan programs, and for State Revolving Fund loan programs, to 
determine whether projects that reflect sustainable practices or advance sustainable 
principles can be awarded a higher priority for funding or a more favorable interest rate. 
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Great Lakes Commission Legislative Priorities for FY 2008 


Gn lichalf of tlie ciaht Menilxr slixtcs oftlic Great Lakes Commission, 
we. prescnl. ihe ft-illir' ins; ici^islativc priorities to pa'tcct and enhance 
ttie cjealitj of our region s cm ii-onment ajid economj-.Tijc Contmission 
thanks the tnernhers of t!ic Great Lakes (.longressionaJ Delegation for 
their support of critical j5rograms wid fxiriding and we are most eager to 
work witli die delegation oit die issues prcscnlet! hcliTw. 

Tlie Cbmrnission's priorities are aafted to acKtince. die conclusions 
and rei,xn'nmeJidadon.s of die region's staktliokicrs as presented in the . 
Great lakes Regional Collaboration Sti-ategv (\vw-w.glrc.us).The Com- 
mission endorses die rceornmendations to Congress from the Council , 
of Great l.akcs Goi'ernors; the recommendations herein complement 
the govcrniirs’ re<|ucscs. f'iiiallv, die Commission rceonimiTids fund- 
ing lor siomo cok; federal ]irogr;uns of imjxiriBnre to our region and 
Member states. 

. We urge Congress to address the followirrg 
highest priority issues: 

Aquatic Invasive Species 

GoinprtlieiisiVe li.igislatitin is needed to airl> uitxeKluction anti sprcatl 
ofinvasivc spedt.? freim all pathwav.s, and funding .Is needed to maintain 
('orc jirogtvirris, sucli as die. Sea Lamprev Contnil Program. Action bv 
Co.i)gres.s js essential l:o ensure dint commercial vessels visiting jjorts . 
£Tii.s.'t uniform dischai-ge rcc[uirctnent,s tliat protert our freshw-atstr lakes . 
from invasive, species. 

Dispersal Barriers; 

Ci<>tigres.s .sliould pasK Icgi-sktion. the Great Lakt.s Asian Carp Bar- ' 
rior Act, to prevent the Asian Carp and other i!iva.sivc .species from , 
entering the Great Lakes. The icgislatton would autliorizc the U.Si 
Armv C..'orps of .Engineers {U.SAi-E) to (xiinplcte the con.smTction:oJ, 
and proi’ide at full federal cost for the permanent operation of^ two. 
dispersal barriers m die, Chicago .Samtarv and Sbip Canal. H.R.S53 . 
and .8.^86 M ould Sulfiil these rccornmcnclations. Appropmate. Sh.SM 
to impierricnt thv.s authontv. 

National Aquatic Invasive .Species Act (N.AISA): 

Heautlionze the .^ct !o aehici e broad, national protection against the , 
iri;r<idiK'lion ami spivail o! aquatic invasive spcdcs, incluthng proG-, 


sioas reflected in S.77(). H.R.1S91 and 1592 a.s introduced in the 
I09th Congress.Thc accent di.s<xjvcr\' ofa iiciw imasivt; .shrimp and the 
spread of tlic fish virus V'HS Itavc iieigbiened the urgenev of ensuring 
thatinvasire spcdcs be curuilcti. 

Sea l.amprcv Control: 

Appropriate S20.2M to the Gre^il: Lakes Fishery Commis.sion for its 
Sea Lamprev Control Program tfiat protects a multibilljorl-doliar 
sport fishery. 

Great Lakes Regional Collaboration 
Implementation 

A significant increase in funding is es- 
sential to supjxirt pi-otection, restoration 
and cleanup of the Great Lakes. TI k:' Bush. 

Ariministiation, ftidoral agencies, and the 
state.'!, cities, Great Lakes tribal goveni- 
ments and numerous stakeholder orga- 
nbatious jointly desxd<:)|K;ci and signed 
ttw Great Lakes Regioniil Colialioiatiori 
blueprint in OccemlxT 2005. 
frtini die fedt.Tal gi.ivenimcnt is ner.slef! to 
fulfill die promise.s in the blueprint and to 

match da: signifkant investment ol' stales, cities, local governments and 
private hinds. Congress sliould piss legislation and provide funding to 
impiement die iTstoration blueprint. 

(jreat Lakc.s Legacy .Act: 

. Rcautiioriw the Act and appropridle die .fully authorised amoimt of 
Sv-t.OM to the U.S. nnviroiimtntal I'roteclior) .Agency (USEP.A) to 
remer^e contaminated svsjimcnts in Great Lakes .^.I'eas of Concern 
(.AOCs) and facilitatr- public involvement in sediment cleanup projects. 
Restore Wetlands; 

Appropriate $28. 5M to tVir U.S. Fi.sh and Wildlife .S'ervicc (USFWS) 
to begiii restoration of 2(.K),000 acres of wtlhuidv, toxs arc,! the Great 
Lakc-S Regional Coilaboratitin goal o! resioring :):jO, 000 acre.s. Statc:s, 
local governments and .NGCV would raise .iii ailditional $28, 5M in 
Bonfcdcral matching funds. 
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■Additional Priorities for Great Lakes 


In acWnum to the hi”hc‘:T prsontjcs expressed, on page !. the 
(--ontnnssioti calls on e-onarcssto support; the following measures 
wiciun toe hrst vear oi the 1 iOtls i^ongros.s: • • ' ' 

Aquatic invasive Species 

1 n^iv ssli ui( pisvlc isjat iritol!‘'l*'-ijncarpasmjunoui.iinder 
the I^ccf .Act. aixd snouW ap]>ropriatc funds for the following; 

• sh.OM nationsviac to the U,ShV\'S to support' Great Lakes 
svato-spoctlu: nianagctncnt plans: 

• si ior ihe Section 3 U)1 program (Nonindrgenous 

/Ujisattc .Nuisance Prevention and Control Act of 1990) to 
D.revent tlie intn.iduct.Kin and spread c.>f acjuatic irrvastvc spe-, 
cics iroui vessels and bv other vectors. tncJudiiig $6.0M to die, 
C S toa ttniardiU^Ur;, $2 SM to the USEPA and $2.75M. 
to the Acniatic Nuisance . Species ra,sk Rircc (ANSTF); and . 

• S ! .OM !o the ANSI F to .support rapid respsrnsc strategies.- 


Areas of Concern 

AOC Cleanup Implementation: 

Appropriate funds for three essential elements nect-ssarv Ibr 

impietnentation of cleanup actions: 

• S 1 0.OM to die USEPA ft»r distril’iition to fJtc Great Lakes slat es 
and local advisory commitlccs in die. .10 U.S. AOCs to support 
development and impleineiitation of Remedial Action Plans; 

• $I.7M to the USEPA Great Lakevs National Program Office 
for program administration; and 

• S4.0M to the US.ACE for the Great Lakes Remedial .Artion 
Program to provide technical analyses and related supjiort. 

Toxic Pollutants 

Appropriate S2.0M to the USHP.A GLNPO to be distrihuu,d 

to the states to expand tlie. toxics reduction program under tiio 

Great Lakes Initiative; S t .O.M to conlimie tribal lisli tjs.5ue con- 



taminant analv.sis prograin.s and related community education 
programs; Si 00 .000 to facilitate tribal participarion in a mercu- 
ry stewardship pi-ogram; and $100,000 for monitoring emerg- 
ing new clicmical conlaininanls. 


Habitat and Species 

Great Ijikes Fish andWildlife Restoration Act: 
Appropriate S16.0M to the USFWS for grants to 
and local governments to restore (:(.iastal wetlands. 
Riparian Restoration: 

P.V5S legislation to audiori/e a Great LakesTrili 
ration Act to provide cost-shaiv<.l grants to kn 
toratio'n projects in ])riority wat<Tsh.cds and a|.; 
to the U.SFW8 for this program. 


Coastal Health 


Beaches Environmental A.sse.ssment and Coastal Health 
(BEACH) Act: 

Appropriate SL7SM to the BEACH Program for the Great, 
Lakes states and S.SD.OOO for eligible tribes to maintain current 
j>rog.ra.ms; ai.id, in ;K!dit,ion, S2,0M to enable Groat Uikcs 4 
states and tribes to standiirdizc, trial-test and implement 
a risk-based approach to beach /coa.stal assessment. 

Coastal Zone Management Act (CZMA): 

ReautJiorize and fully fund the Act to sujiport ex- 
istirig Great Lakes state Coastal Zone Management tBp 
[irogram.s, wliich arc critical to ii.iaintaining the 



Farm SC' 


(v'',;lll liol 

quality th 
quality ciy 


Midii.anyi ha(>it 


Channel Maintenance Program: 

SPS OM to ‘0 nainhun an^ repair 

i&eaCl^dieS'Chaiineis, hari-'ors and infrastTVieture-for conimer-. 


Protection and Restoration in Fy2008 


Nonpoint Source Pollution 

ritv arjii Rural InvcstnscnS \<-t: 
si^ iMtioiips ■eiain'rai. i’ If" n y uhiUi)->ni for achie^iS- 

ofthr n iiior >- r. '.torituni blueprint 
' tto Actito-ealtao'ce coijseft4b6n:?#l|biprb¥e«'ator 


Water Resources Infrastructure 

Water Resources Development Act: 

Authorize projects consislentlv siijppor’.ed bv tlit; Cosimiissiois, 

including; 

• St. Ciair River-Lake St. Clair Comprehensive- Management 
Plan; 

• Hydrological study of the St. Clair Rivci' iociisiug on nav iga- 
tion, erosion of the river, anti clcfrlining water Icveb in the 
river and in lakes Michigan .ind 1 hiron; 

• Construction of a second lock at Sault Stc. Marie, Mich,, at 
full federal cxfK-nsc; 

• Ongoinn design and construction of .«ca lamprey harriers and 
traps in the Gi'cat Lakes; 

• Dam removal or rc.hahilifation project.s to imjirovc (Mivirors- 
mental quality; and, 

• Expanded use of dredge-d sediment ibr projects in the public 
interest. 


Groat i..akes Basin Program for Soil Erosion and 
Acciiment Control: 

Keauthorizc this provision of the Farm Bill and ap]>ropriatc 
$5,0M to the U.S, Department of Agriculture (LLSDA) Natural. 

Re.source.s Conservation .Service, to provide grants to the states 
(br s(.iil (.Tosion control projects tlirough the Great Likes Basin 
Program for Soil Erosion aixl Sediment Control. 

Buffer Strip Programs: 

Ajipropriate $66. OM to the USDA to increase enrollment in- .. 
i.>ulfer .striji pirogruttis for water quality improvement in 
Lakes tributary rivers and streams. <ap anti iAXtx;atJOntdi^^^ 

Section 319 Program: ' 

Appropriate S8+,0M to the USEPA for grants io_ Great ^:’$0'Stai!ia'biHty ' \ y ' 

stat^slo d<lr.sst«.lipraitt»«uptlli.tionu.mo! - Walrr Act Rcautliori^auon: 

RtJUlhont, tl.cCl,mVVaterAamir,«9visic®!0iatthBUSEK:\ 
IndlGatOFS and: lafOTITlStlOn , pnitHtt/atu.titoiimilas^Htii.tpmj.o.:tstnat ’rctlecrsus. 

Monitoring Rt'StOMtlon Progress; ‘ '' vl' Uinabl; dt.tlm.iinM |,rjcti.is or aJ.ar.t:e's.a5tainabie-dcvdlGp-- 

\ppi oprutc » 800,000 to UitPA for the SOIBC pnioss to 3^. ' VUat praiojilcs cm be SHarded higher pppritv for Sindiiig or a 
vc'lop a Ml suite nfSO ccosi'sum aiumtoncgmdjcaiors, mclud- morefavoraWelosininterchi latc 

mg a “top ten" list of indicators which wiU be reported” to lli6 ',7 Clean Water State RevoHtngFund laoan Program: 

p'ulilibbtihin annual basis. " _ Appropriate SI 35B natinnvvidc frr combuied sewer o\'ci flows 

. iv 'm i .1 

'• 1 "" -'tems.and'imp'rovmg coa.sfa< he-’ltl!. 


189 


Priorities for Core Federal Programs and Research 


. >li I I th I s I ^ ( t > the restoration, protection and 

x (. 'i CiKit I iri. ii n V. (in Vi-hich includes cooperative. 

I> 'I ' V I h i imd ; h i -‘ipnts'-sion endorses die rccommcn- 
II il 'u ii c. it I jkv' ^11' ( rri(>r.‘- that federal monitorino pro- 
,1 'P'-lHK.ih N.1 iioii ] jtTkd to ensure cft'cctivc and cfRcicnt 
,j!j !ti^ i(i(l K p 1 hii, ii! 'ht ! and to eliminate any duplication 
K Hi 1 1 VKu' * mnn' 'n>! < ninju mg tlic efforts of federal agen- 
i I r qu’-i ' K I'llhA iiij f' ‘1( ral funding; 

1 itii-ii 'lul joint Cormii'sion: 

S6.7SM to the U-.S. section to support projects associated 
with tjie Great LaKes Water Qualitv AgreeiiK-nt and Boundary 
WatersTreaty. 

National Oceanic and Atmospheric Administration (NOAA) 

• Integrated Ocean Olrscrving System: Authorize the 
Ocean and Coasuil Observation .System Act and appropriate 
S 1 SO.OM annuailv to NOAA to intplemem this Act, with at 
least S+,0M dedicated to support of the Great l.akcs Ob- 
serving System, 

• National Sea Grant College. Program: $65. DM to sup- 
[sort the national program widt an appropriate distribution to 
tl.ie seven Great. I.akt:.s Sea Grant progiyuns. 

• Great Lakes Environmental J<e.scarch Laboratory: 
$ 17.5M to continue high priority research including new hab- 
itat restoration a.nd human health imtialives. 


• Center for Sponsored Coastal Ocean Research/ 
National Ocean Serv u e Fxtraniural (ir.ini-v. w (<\1 
to include support for lescarch vo.uU'i h d lu iii i a‘ 4i v 
universities focused on iin.isni. spv.. It I. h'piv ri.itsini a' 
gal blooms and climate change impacts. 

U.S. Environmental Protection Agency 

• Great Lakes National Prograns Office: $25. OM tocontin- 
uc hi^ priority habitat niotection and restoration jvrogi'am.s, 
ecological monitoring and {XKirtlinatioii of Lakcwkic Manage- 
ment Plans and Remedial .Action T’lan teams acro.ss tlic region, 

• Office of Research and OeveJopment; $i 8.0M to con- 
tinue .research .functions conducted 'Oy lah.s in Duluth, Ntijin,, 
and Grosse lie, ALich., particuiariv on tsixic cemtaminant con- 
trol, endocrine disruption anil etniroTusjcntai indicators. 

• PersistentToxins: $4.0M to expand current cilorts under 
the Great Lakes Air Deposition (GLAD) and lutegraicil Air 
Deposition Network (lADN) jrrogratTis, 

U,S. Geological Survey 

• Great Lakes Science Center; $1 3. 2M to support current 
programs, including additional deepu ater fisherv sdenc:c and 
ecosystem reseaixh. 

• National ,Slreamnow Information Program: $17, OM 
nationally to expand the coverage to monitor chemical, nuli'i- 
ent and sedimetn loading to the Great l,akcs. 


Great Lakes Commission 
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Bob Taft 
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Governor of Illinois 
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Governor of Indiana 
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Voice: 312-J07-0177 
Fax: 312-407-0038 
Web: wwTv.cgjg-org 
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September 12, 2005 

The Honorable Daniel Inouye 
United States Senate 
722 Hart Senate Office Building 
Washington, D.C. 20510 

The Honorable Ted Stevens 
United States Senate 
522 Hart Senate Office Building 
Washington, D.C. 20510 

Dear Senator Inouye and Senator Stevens: 

Thank you for your efforts to curb the introduction of aquatic invasive species 
(AIS) through ballast water management legislation. The future of commerce, 
recreation and the environment of our nation demcinds action. Already, some 162 
species have harmed the Great Lakes. San Francisco Bay, Chesapeake Bay and 
other national waters have similar problems. Invasive species introductions cost 
the nation billions of dollars in damages each year. 

As you know, the Great Lakes Governors remain deeply committed to halting the 
effects of AIS. One of our nine priorities for Great Lakes restoration and 
protection is to stop the introduction and spread of non-native aquatic invasive 
species. A key action toward this goal is to eliminate ship-mediated introductions 
of AIS, particularly via ballast water that has proven to be a well-established 
pathway for invasions. We strongly believe that the time has come to take 
decisive action to protect the nation’s coastal waters, including one of the world’s 
most outstanding natural resources, the Great Lakes. 

As proposed by S. 363, ballast water management alone cannot adequately 
protect the Great Lakes and the rest of our nation’s waters from AIS. That is why 
it is our strong preference to address the AIS issue comprehensively. Several 
critical components must be included in any Congressional action directed 
toward eliminating ship-mediated AIS introductions for it to be effective and 
have our support. The following provisions must be included in any elective 
Congressional bill that addresses this issue: 

• Require the interim application of: 1 .) be.st performing ship-board ballast 
water treatment; 2.) best residuals management practices for vessels that 
declare “no ballast on board;” and, 3.) best hull management methods for 
all ocean-going vessels. Ships should be required to meet an 
environmentally protective standard on a future date certain (within 5 
years), but preventive measures must be taken in the interim; 

• Establish incrementally tougher protective standards and require ships to 
meet those standards by a future date (between 2011 and 2014). The 
ultimate goal must be zero discharge of viable organisms; 
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• Maintain the possibility of using U.S. EPA’s Clean Water Act authority to address ballast 
water discharges so that States can assure their publics that they and their resources will 
receive adequate protection from this threat even if the federal program fails to be 
implemented; 

• Maintain the possibility of State action to improve on federal protections related to ships. 
While a uniform federal regulatory process is necessary, it should not preclude the States 
from strengthening these protections as needed; 

• Review and implement best-performing ballast water management practices for non- 
ocean going vessels to address the spread of AIS already introduced into U.S. waters; 

• Immediately and significantly expand the research, testing and evaluation of all treatment 
policies and technologies; and, 

• Support information and education outreach programs to reduce the potential for AIS 
introductions. 

Several provisions in S, 363 could significantly impede progress to provide meaningful AIS 
protection. Specifically, we are concerned with the following provisions: 

• A State pre-emption clause that would preclude States from taking steps to protect 
against damage by AIS introduced through ballast water; 

® A clause that the Act would supersede any provision of the Clean Water Act with respect 
to ballast water; 

• Limited case-by-case review of treatments demonstrated to be substantially better than 
ballast water exchange; and, 

• Locking-in the existing regulatory exemption for ships declaring no ballast on board until 
S. 363 standards are implemented ten years or later from the effective date of the 
legislation. Because these ships can be a significant vector for AIS and account for 
approximately 90 percent of the ships entering the Great Lakes, immediate interim steps 
must be taken. 

The draft report of the Great Lakes Regional Collaboration issued on July 7, 2005 indicates the 
broad-based support for addressing this important problem. While State and regional actions 
against AIS remain critical to establishing a complete protective framework, we believe that a 
coordinated national approach is the preferred long-term means of stopping new invasive species 
from penetrating the Great Lakes. While reserving judgment on other specific bills, we urge you 
to support comprehensive AIS legislation incorporating the suggestions outlined in this letter as 
an alternative to S. 363 as currently drafted. 

Please do not hesitate to contact David Naftzger, Executive Director of the Council of Great 
Lakes Governors, at 312-407-0177 if there are questions. We look forward to continuing to 
partner with you on this issue of national importance. 
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Sincerely, 



Edward Rendell 
Governor of Pennsylvania 


Mitch Daniels 
Governor ofUa^jana 

\ 

Tim Pawlenty j 

Governor of Minnesota 

Bob Taft 
Governor of Ohio 

Doyle I 

Governor of Wisconsin 


cc: Great Lakes Congressional Task Force 



193 


TESTIMONY 

OF 


FRANK ETTAWAGESHIK 

TRIBAL CHAIRMAN 
OF THE 

WAGANAKISING ODAWAK 
(LITTLE TRAVERSE BAY BANDS OF ODAWA INDIANS) 


Before the 

HOUSE COMMITTEE ON TRANSPORTATION AND INFRASTRUCTURE 
SUBCOMMITTEE ON WATER RESOURCES AND THE ENVIRONMENT 

March 7, 2007 


Frank Ettawageshik, Tribal Chairman 
Waganakising Odawak (Little Traverse Bay Bands of Odawa Indians) 
7500 Odawa Circle, Harbor Springs, MI 49740 
231-242-1418 



194 


Testimony of Frank Ettawageshik, Tribal Chairman 
Little Traverse Bay Bands of Odawa Indians 


INTRODUCTION 

Mr. Chairman and members of the Committee, my name is Frank Ettawageshik, Tribal 
Chairman for the Waganakising Odawak otherwise known as the Little Traverse Bay Bands of 
Odawa Indians (LTBB). As chairman, I also serve as the LTBB representative to the 
Chippewa/Ottawa Resource Authority (CORA), which is a coalition of five Michigan tribes that 
oversees the management and regulation of treaty-based fishing rights in the upper Great Lakes. 
CORA also oversees implementation of a Consent Decree entered in the year 2000, a negotiated 
settlement of a longstanding federal court case among the five tribes. State of Michigan, and the 
federal government, which governs allocation and management of the fishery resources in the 
1836 Treaty-ceded waters of the upper Great Lakes. 

With the approval of the CORA board, I speak on their behalf today with respect to the issue 
of Aquatic Invasive Species (AIS), an issue of grave importance to the Tribes' Treaty-based 
fishing rights, as well as the continued successful implementation of the federal-court ordered 
Consent Decree. Our ancestors, who signed the 1 836 Treaty of Washington with the U.S. 
government, had the wisdom to insure that future generations could continue utilizing the fish 
resources of the Great Lakes for sustenance and income, and many tribal families continue to 
depend on fishing today. 

While preparing for this testimony we consulted with the staff at the Great Lakes Indian Fish 
and Wildlife Commission and the Haudenosaunee Environmental Task Force. Together with 
CORA these three organizations represent Tribal Nations from one end to the other of the Great 
Lakes Region. 

As Tribal Nations we often speak of being taught to consider the impact of our decisions on 
through to the coming seventh generation. AVhile this teaching causes us to take the long view in 
our planning, there are times within this long view that we find ourselves needing immediate 
action in order to protect the needs of those coming generations, in order to meet our sacred duty 
in working to protect all of creation and those beings with whom we share it. Today is one of 
those times we call for immediate action. 

Commercial fishing is one of the oldest industries in the Great Lakes, if not the nation. 
Historically, the Great Lakes supported a vast, vibrant, and profitable commercial fishing 
industry. However, due to many and various forces, the commercial fishery on the Great Lakes 
is but a fiaction of its historical presence, giving way in many cases to governmental policies that 

Frank Ettawageshik 

Wa^ Resources and the &ivironmeiit House Subcommittee T^timony 
March 7. 2007 
Page 1 
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favor recreational fisheries. Today, the tribal treaty-based fishery remains one of the most 
significant commercial fisheries on aU of the Great Lakes. 

Sadly, however, commercial fishing on the Great Lakes, particularly Tribal fishing, is on the 
verge of collapse. Out of the various environmental and market forces, the direct and indirect 
impacts of Aquatic Invasive Species (AIS) stand out as the leading cause for the precipitous 
decline in Treaty-based commercial and subsistence fishing activity. 1 also note that AIS have 
resulted in major negative impacts to the recreational fishery among all the Great Lakes States. 

Remediation of damages by existing AIS, and prevention of additional invasions is essential 
to the future of: 1) the Treaty-based fishery, 2) implementation of the 2000 Consent Decree, and 
3) many other water-related industries and activities throughout the Great Lakes - and the nation. 
Our primary concern is the continued, steady, and destructive invasion of AIS into the Great 
Lakes, with their primary vector for entry being ballast water discharge firom transoceanic 
shipping. 


I. ECONOMIC AND ENVIRONMENTAL IMPACTS OF AQUATIC INVASIVE 
SPECIES 

Despite the Tribes' strong involvement at all levels of inter-governmental resource 
management and related processes in the Great Lakes for nearly three decades, the Tribes have 
been forced to helplessly watch the Great Lakes resource, and their treaty-based fishing industry 
being shamefully attacked, eroded, and diminished by AIS, particularly species that entered via 
the ballast water vector. We are appalled as to how such an obvious and destructive activity is 
allowed to continue, virtually unabated, while the federal government stands idle. 

The Tribes understand that foreign shipping into the Great Lakes provides economic benefits 
to the United States However, we submit to you, that any economic benefits derived fi-om Great 
Lakes foreign shipping, pale in comparison to the economic costs resulting from damages 
caused by AIS! We also stress the fact that economic damage and remediation costs are 
cumulative and indefinite. That is, each time an AIS becomes established, the costs associated 
with minimizing the impacts of that AIS become an annual expense - forever. Probably the 
most renowned example of remediation for an AIS is the predatory sea lamprey, which invaded 
the upper Great Lakes through shipping canals in the 1 930's. Controlling sea lamprey, a 
responsibility of the Great Lakes Fishery Commission, currently costs the U.S. government 
$12.4 million per year — for a single AIS, with no end in sight Despite this control effort, sea 
lamprey damages to commercial and sport fisheries remain substantial, as are the impacts on 
inter-govemmental management processes. Left uncontrolled, sea lamprey would essentially 
eliminate both commercial and sport fisheries throughout the Great Lakes in a very short time. 

Frank Ettawageshik 

Water Resources and the Environment House Subcommittee Testimony 
March 7, 2007 
Page 2 
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Numerous studies are ongoing to compare the economic benefits of transoceanic shipping 
into the Great Lakes, with the past and future costs associated with the AIS already in the basin, 
as well as those that undoubtedly will be dumped here. For example, anecdotal reports of the 
costs associated with removing zebra mussels fi-om municipal water intake pipes throughout the 
Great Lakes range in the hundreds of millions per year - with no end in sight. Furthermore, AIS 
that have invaded the U.S. via the Great Lakes have already expanded into inland waterways, 
and as this expansion spreads across the nation, the costs and damages will continue to 
mount 


n. DIRECT AND INDIRECT IMPACTS OF AIS 

AIS impacts are wide ranging including both direct and indirect impacts on the environment 
and management processes in the Great Lakes. Direct impacts include reduced fish abundance 
due to predation or competition from AIS (e.g. sea lamprey), damage to fishing gear requiring 
expensive repairs or destruction of the gear (e.g. zebra mussels), loss of income due to fouling of 
fishing nets that results in reduced fish harvests, and so on. Indirect, but equally as important, 
effects include altered lake ecology that results in changes in water clarity (fish distribution), 
expansive growth of net fouling algae (reduced harvests, damaged gear), loss of market value 
due to vastly reduced growth/condition of fish, and so on. 

The combined direct and indirect impacts of AIS on the Great Lakes resource is resulting in 
rapidly increasing costs to tribal fishing businesses, coupled with declining marketability of 
fish that have be devalued due to AIS. Further exacerbating the plight facing the Treaty fisJieiy 
industry is the increasingly contentious political and regulatory climate that arises between 
governments charged with managing a shared resource. Ironically, nearly all the major points 
of inter-govemmental contention involving the Tribes and State and Federal governments 
can be traced back to one or more of the cascading impacts of AIS introductions. Even the 
2000 Consent Decree recently required modification due to excessive sea lamprey abundance. 
Governments have continuously been required to re-negotiate and rewrite joint management 
plans, and change fishing regulations - not as a result of their own behavior - but rather due to 
the drastic ecological changes caused by a seemingly unending invasion of AIS. 

To state it bluntly, the transoceanic shipping industry, through ballast water exchange 
practices and construction of canals, has severely impaired, and threatens to destroy, the 
Treaty-based commercial and subsistence fishing industry. We find it unacceptable that one 
industry has been allowed to erode, and threaten to destroy, another industry, particularly an 
industry that was presumed protected by the federal government through the 1836 Treaty of 
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Washington, and more recently in the 2000 Consent Decree - to which the federal government is 
signatory! 


ni. IMMINENT THREAT OF INTRODUCTION OF DANGEROUS PATHOGENS 
SUCH AS VIRAL HEMORRHAGIC SEPTICEMIA 

Until recently, the Tribes, along with state and federal governments, have been mostly 
focused on invading plant and animal species. However, the recent discovery of a serious new 
fish virus in Lakes Ontario, Erie, and Huron, which is believed responsible for large fish die-offs 
in the spring of 2005, has greatly raised the level of concern. While it has not yet been 
determined how Viral Hemorrhagic Septicemia (VHS) found its way into the Great Lakes, 
ballast water discharge is implicated. Regardless of whether ballast exchange is the culprit with 
specific regard to VHS introduction, the discovery of VHS clearly and undeniably raises the 
concern that serious pathogens could find their way to the Great Lakes and U.S. via ballast 
water, both fish and human pathogens. We question how such a serious threat can be allowed 
to continue! 

VHS provides yet another example of the costs associated with AIS. Since its discovery 
less than a year ago, governments across the Great Lakes have been scrambling to decide what 
actions should be taken within their respective jurisdictions, and in cooperation with other 
agencies. Many fish stocking programs are now threatened, included those conducted by the 
Tribes. Agency hatcheries now have to implement additional protections to prevent the virus 
from infesting the hatcheries. Governments, including the federal government (USDA-APHIS) 
are preparing to implement controversial policies to restrict the movement of certain fish species 
in an effort to slow the spread of the virus. Agencies have implemented VHS monitoring 
programs within their jurisdictions. All these costs, in money and time, are a consequence of a 
single new AIS, in this case a pathogen. We are asking that you address this situation 
immediately, before we must sufier fiom the introduction of another pathogen that results in a 
fish, wildlife, or human epidemic. 


TV. PREVENTION IS IMPERATIVE, WITH THE BALLAST WATER VECTOR 
BEING THE FIRST PRIORITY 

Unfortunately, history has proven that once an AIS is introduced in the Great Lakes, even in 
a geografrhically isolated area, its future spread cannot be stopped - it is too late. Therefore, 
prevention is the only viable approach to combating AIS. The means by which AIS enter the 
Great Lakes must be stopped, and the ballast water vector should be the first priority! 
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It is ejrtremely saddening to realize that most of the costs and environmental damages 
wrought by AIS could have been prevented. Accordingly, all the costs and damages that will 
inevitably result if additional AIS are allowed to be intrtxluced into the Great Lakes can be 
prevented. We believe the ballast water vector could have, and should have, been addressed 
two decades ago. The transoceanic shipping industry was well aware, as were governments and 
organizations within the U.S., that ballast water discharge was a "time bomb" regarding AIS. 
Yet, the federal governments of the U.S. and Canada implemented only weak and virtually 
meaningless ballast water exchange regulations. The ineffectiveness of these regulations is 
evidenced by the continued invasion of species that originate in Europe and Asia -major ports 
for transoceanic shipping to the Great Lakes. 


V. FEDERAL LEGISLATION REQUIRED - GREAT LAKES REGIONAL 
COLLABORATION RECOMMENDATIONS 

What can be done to stop the invasion before additional AIS cost our nation and the Treaty 
fishery even more damages in money, commercial, subsistence and recreational opportunities, 
and environmental and human health? Foremost, federal legislation is essential. This 
legislation must be effective, not simply window-dressing. Remember, the effectiveness of any 
regulations regarding AIS will be readily evaluated based on whether new AIS find their way 
into the system. We stress that even one species, such as sea lamprey or zebra mussels, can cost 
our nation billioi^s, and threaten to destroy affected industries and opportunities - such as the 
Treaty-fishing industry. 

Since the primary objective for AIS legislation must focus on prevention to be meaningful, 
we only support legislation that effectively meets that objective. House Bills 1591 and 1592 and 
the companion Senate Bill 770, with the modifications recommended in the final report of the 
Great Lakes Regional Collaboration f Collaboration! would be acceptable. However, we note 
that the modifications in the Collaboration recommendations were developed prior to the 
discovery of the pathogen, VHS, which only further demonstrates the urgent need for even mote 
stringent ballast water discharge restrictions. 

A second Bill introduced last year. Senate bill S363, would do little or nothing to 
prevent additional AIS from entering the Great Lakes for the foreseeable future. We do 
not support that bill! First, S.363 does not require ship-board ballast technology for the 
majority of ships entering the Great Lakes until the year 2016. That is far too late. Effective 
regulation and control of ballast water should have been accomplished decades ago. Putting off 
effective measures for another decade will result in additional irreversible economic and 
environmental catastrophes. Based on the current rate of AIS invasion, there is every reason to 
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believe that the Great Lakes, and thus the entire nation, would be subjected to many damaging 
AIS by 2016. All vessels entering the Great Lakes must meet an environmentally protective 
standard immediately. 

The Tribes applaud the State of Michigan for recently enacting a permitting system for 
ocean-going vessels that enter Michigan ports. While we greatly appreciate Michigan’s 
legislation for ballast water regulation, Michigan is just a single Great Lakes state. A strong 
federal law is absolutely essential; however, the federal government has been completely 
ineffective in addressing this issue, and the "clock is ticking" for the Treaty fishery industry. 

The Chippewa Ottawa Resource Authority was a signatory to a petition in a federal 
lawsuit intended to require EPA to issue and enforce ballast water discharge permits pursuant to 
the Clean Water Act. This lawsuit was successful, and EPA was ordered to implement the 
ballast water discharge permits as indicated in the Clean Water Act. However, Senate bill S. 363 
would preempt any State laws regarding ballast water, and prevent regulation of ballast water 
through the Clean Water Act. With no iitunediately effective federal standards, S. 363 would 
thus actually exacerbate the AIS disaster. 


SUMMARY OF THE AIS ISSUE AND TRIBAL CONCERNS 

1) Federal Responsibility. We view the problem of AIS to be the responsibility of the 
federal governments of the U.S. and Canada. Only the federal governments could have 
prevented the economic and environmental damage that has been inflicted on the Treaty 
fishery and the respective nations. Only the federal governments can effectively 
eliminate future damages. 

2) Treaty fishing industry already severely damaged, and its very existence greatly 
threatened. AIS, and particularly AIS introduced through ballast water, have severely 
damaged the Treaty commercial and subsistence fishing industry, and if left unregulated, 
threatens to completely destroy it. Similarly, non-treaty fishing activities (e.g. 
recreational fishing) have also been severely impacted. In both cases, the governing 
bodies for the commercial and recreational fisheries have to increase their expenditures to 
remediate impacts. 

3) Transoceanic shipping irresponsibility. We find it shocking and appalling that the 
transoceanic shippers are allowed to enter the heartland of the U.S. (Great Lakes), dump 
their AIS infested trash fiom ballast tanks, and return home - thereby leaving U.S. 
governments and citizens to deal with the economic and environmental consequences. 
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4) Economic and Environmental damages. AIS issue is a profound problem with 
interrelated economic and environmental components. The economic costs to industry 
and governments itdlicted by AIS edready in the system are staggering - and more AIS 
enter each year. The environmental damage is just as large, and will continue to grow as 
AIS dumped in the Great Lakes eventually spread across the country. 

5) Pathogen introduction. Whether the fault of ballast discharges or not, the recent 
introduction of a pathogen (VHS) clearly illustrates the urgent need for action in 
regulating transoceanic shipping and ballast water. On any given day, foreign pathogens, 
which could impact animal or human health, are being discharged into the waters of the 
Great Lakes. Most are likely benign, but it only takes one. 

6) Priority focus on prevention . We stress the need to focus inunediate attention on the 
transoceanic shipping industry, rather than sidetrack the discussion to the Great Lakes 
Fleet (freighters), or rapid response strategies. History has shown that once an AIS enters 
the Great Lakes system, it will spread throughout pursuant to its habitat requirements - 
and there is little governments can do to stop the spread. 

7) Ballast water vector is fixable. The ballast water vector is readily curable; it will simply 
require ocean-going ships to spend the necessary funds to fix their problem. 

Unfortunately the shipping industry has stubbornly and shamefully refused to act, despite 
two decades of damage awareness. We believe they have had ample tim e to meet their 
responsibilities. 

8) Federal Trust Responsibility. The federal government has a trust responsibility to the 
Tribes, which includes protecting the rights retained in the 1836 Treaty of Washington, 
and as signatory to the mutually negotiated 2000 Consent Decree. 

9) Other vectors for AIS introduction. While we focused on the ballast water vector for 
AIS introduction, the federal government also needs to immediately address other 
vectors. Once an AIS is established, it doesn't matter how it was introduced. Currently, a 
vector of great concern to the Tribes is the potential invasion of Asian Carp through the 
Chicago Sanitary Ship Canal. Only a single electric barrier is preventing Asian Carp 
fiom invading the Great Lakes thereby presenting a situation that will be devastating for 
the native fishes of the Great Lakes. The proposed second barrier must be completed and 
fiilly funded on an annual basis. 

10) Great Lakes Regional Collaboration. The Tribes participated fully in the Great Lakes 
Regional Collaboration, an effort initiated by President Bush in 2005. The final report 
fiom this massive Great Lakes-wide collaborative effort provides much detail and 
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documentation regarding AIS. As evidenced in this report, all governments and impacted 
user groups acknowledge and concur that AIS have been, and continue to be, one of the 
most sigm'ficant threats to the health of the Great Lakes ecosystem, and its associated 
industries and activities. 

11) Immediate action required. History has shown that AIS impacts can be massive, within 
both the fisheries and non-fisheries realms. The AIS issue can be summarized as simply 
as this: on any given day, any given ballast water discharge from a transoceanic 
vessel can carry an organism that could inflict as much, or even more, economic and 
environmental damage as sea lamprey, or zebra mussels, or the pathogen VHS. 


CONCLUSION 

We urge you, for the reasons discussed above, to intunediately begin the process to enact 
meaningful, effective, and enforceable regulations that will ensure that the uncontrolled invasion 
of AIS through ballast water of ocean-going ships is stopped. The economic, health, and 
environmental consequences for all citizens of the nation and the Great Lakes Region are far too 
great to continue to ignore or downplay this problem. The need for immediate action is both 
obvious and essential. 
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Introduction 

Good afternoon Chairwoman Johnson and Members of the Subcommittee. I am 
Benjamin H. Grumbles, Assistant Administrator for the Office of Water at the U. 

S. Environmental Protection Agency. Thank you for the opportunity, on behalf of 
Administrator Stephen Johnson and the Great Lakes Interagency Task Force, to 
discuss the ecological and economic threat of aquatic invasive species in the 
Great Lakes and the Administration's many efforts to confront this serious 
challenge. Federal agencies are working together through the Task Force, as 
well as with other State, local, and Tribal partners in the region, to restore and 
protect the Great Lakes, one of our country’s most important environmental 
treasures. I am here today representing the Interagency Task Force. 

President Bush's Great Lakes Executive Order of May 18, 2004 (E.O. 13112), 
which established the Interagency Task Force (lATF), has strengthened 
interagency coordination on a wide variety of issues, and the threat of aquatic 
invasive species is a prime example of where we are effectively working together 
to investigate issues, share information, and develop solutions to these difficult 
problems. The lATF uses a strategy developed by the Great Lakes Regional 
Collaboration (GLRC), as a guide in directing its invasive species activities. 
Seven of the 48 Near Term Actions committed to by the Interagency Task Force 
to help support the GLRC Strategy are invasive species-related. Federal 
Agencies are implementing these near term actions over the next two years. 
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Background 

The Great Lakes ecosystem is a vast but fragile environment highly susceptible 
to the disruptive impacts of aquatic invasive species that are introduced via 
ballast water and other routes. Ecological effects have been far reaching and 
continue to imperil the lakes. The US Ocean Commission reported that the 
economic impacts of invasive species can be substantial. For example, just 
within the Great Lakes, between 1989 and 2000, zebra mussels alone are 
estimated to have cost between $750 million and $1 billion in losses to natural 
resources, and damage to infrastructure. The primary vectors for Great Lakes 
aquatic invasive species include maritime commerce, canals and waterways, 
aquaculture, organisms in trade, and recreational activities. 

To date, we have identified over 180 aquatic invasive species in the Great Lakes, 
and new aquatic invaders are being introduced at the rate of about one every 
eight months. The impact of introduced aquatic invasive species already in the 
system, from the sea lamprey to the zebra mussel, serves as a harbinger of 
economic and environmental costs to come if this crucial threat is not better 
controlled and prevented. The Great Lakes Fishery Commission estimates that 
$12-15 million is spent per year for sea lamprey control activities. Costs for the 
treatment and control of zebra mussel impacts on industrial and municipal 
facilities are estimated at $100-200 million annually in the Great Lakes. 

In addition to the economic damage they can cause, invasive species can 
severely impact the fragile aquatic ecosystem of the lakes by disrupting the food 
chain or helping to spread diseases. Quagga mussels have been implicated in 
the disappearance of diporeia, a tiny shrimp-like organism that is a key food 
source at the bottom of food chain for many Great Lakes fish. 
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Scientists suspect that round gobies and quagga mussels have a role in the 
spread of Type E avian botulism which has killed tens of thousands of water 
birds in the Great Lakes. 

Viral hemorrhagic septicemia, or VHS, is an Ebola-like virus for fish. VHS is 
usually limited to saltwater fish. The strain killing Great Lakes fish is believed to 
be a mutation of a VHS virus found in saltwater fish off the coast of eastern 
Canada near Nova Scotia. It has not yet been determined how the mutated 
saltwater virus arrived in the Great Lakes. VHS is sweeping across the Great 
Lakes, killing large numbers of important fish species including muskie, 
freshwater drum, yellow perch, smallmouth bass, bluegill, crappie, and gizzard 
shad. 

Another menace knocking at the door of the Great Lakes are species of Asian 
carp. These fish were brought to the U. S. from China in the 1970’s to clean up 
algae in Arkansas fish farms along the Mississippi River. Many of them escaped 
the fish ponds during the extreme flooding in 1993 and 1995. Asian carp can 
grow rapidly to over 100 pounds, jump like tarpon, and breed so fast that 
Australians nicknamed them “river rabbits." They consume two or three times 
their weight in plankton every day. They could have a devastating impact on the 
Great Lakes by out-competing native fish for plankton, which is the food base for 
the early life stages of native fish. Right now, the only thing holding them back 
from entering Lake Michigan is an electric barrier that sends a current through 
the water and keeps them from swimming past it. I know this Committee is well 
aware of the importance of maintaining and enhancing this protective barrier, 
which is being completed and operated by the U.S. Army Corps of Engineers. 

Invasive species can also impact our use and enjoyment of the lakes. In 
decades past, die-offs of introduced alewives fouled Great Lakes beaches before 
an adaptive management program was introduced. More recently, stinking mats 
of cladophora, a green algae, which had become just a bad memory after 
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phosphorus controls were enacted, have re-appeared on Great Lakes beaches 
due, in part, to impacts from zebra and quagga mussels. 

The newest Great Lakes invader is the bloody red shrimp (Hemimysis anomala) 
most recently reported in Lake Ontario in May 2006, and in Lake Michigan by the 
National Oceanic and Atmospheric Administration’s (NOAA) Great Lakes 
Environmental Research Laboratory in November 2006. Agencies are assessing 
the extent and impact of this invasion. 

It is important to note that invasive species problems in the Great Lakes can 
leap-frog across the nation. The Great Lakes are the aquatic gateway to the 
heartland of America, and a hot spot for aquatic species introductions to major 
interior water bodies of the United States. 

One need only examine the spread of the zebra mussel and the quagga mussels 
to understand this. Quagga mussels were recently found west of the Continental 
Divide in lakes Mohave and Havasu in Arizona, and Lake Mead in Nevada. In 
the Great Lakes quagga mussels are replacing zebra mussels throughout the 
basin. The quagga mussels occupy a greater depth range and are not restricted 
to hard substrates due to their shell morphology. Zebra mussels are now outside 
the Great Lakes - St. Lawrence River system as far west as eastern Oklahoma, 
as far south as the Mississippi delta below New Orleans, Louisiana, and east as 
far as the Hudson River estuary north of New York City. Zebra mussels have 
fouled industrial and municipal water intakes, which must now be chemically 
treated on a regular basis throughout the summer months to keep them flowing. 
Quagga mussels will continue to cause these same problems. 

Actions to Date 

Federal Agencies are taking many important steps to prevent and control the 
spread of aquatic invasive species. Some highlights include: 
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• Federal agencies, including ERA, continue to serve on the National 
Invasive Species Council established under E.0. 13112, and on the 
Aquatic Nuisance Species Task Force created by the Nonindigenous 
Aquatic Nuisance Prevention and Control Act of 1990. Regional efforts 
are coordinated through the Great Lakes Regional Panel on Aquatic 
Nuisance Species. Since 1991, the U S. Fish and Wildlife Service has 
provided operating expenses for this important forum. Many Great Lakes 
invasive species initiatives have originated or been fostered by the panel 
membership, which includes all U.S. and Canadian federal agencies, the 
eight Great Lakes States and the province of Ontario, tribal authorities, 
regional agencies, user groups, local communities, commercial interests, 
and the university/research community. 

• Through the Midwest Natural Resource Group (MNRG), federal agencies 
have developed an effort to assess and control terrestrial invasive species 
in the Great Lakes basin. The MNRG senior managers signed a 
November 2006 invasive species MOA, and the member agencies are 
now implementing an action plan to address terrestrial invasive species in 
the basin. This plan recognizes that aquatic and terrestrial invasive 
species are linked, and that efforts to control both need to complement 
one another. The National Park Service is the current leader of this effort. 

• The Federal Interagency Task Force has created a Federal Aquatic 
Invasive Species Rapid Response Subcommittee to serve as a central 
point of contact for information and activities related to invasive species 
rapid response efforts. 

• In order to develop better methods for estimating economic costs 
associated with aquatic invasive species, in July 2005, EPA co-sponsored 
a Federal - non-Federal workshop of expert economists and ecologists to 
discuss conceptual frameworks and bioeconomic tools for developing 
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credible regional and national aquatic invasive species economic impact 
estimates. EPA is now, with NOAA Sea Grant and the U.S. Geological 
Survey (USGS), leading an interagency effort to develop and test a 
bioeconomic approach to estimating aquatic invasive species regional 
economic impacts. 

• The Great Lakes Fishery Commission continues its crucial effort to control 
the sea lamprey. Controlling lamprey populations has cost over $250 
million to date, or about $12-15 million per year. 

• U.S. Army Corps of Engineers continues to operate the electric carp 
barrier on the Chicago Sanitary and Ship Canal. This barrier is our last 
chance to prevent the migration of the Asian carp and other invasive fish 
species from the Mississippi River watershed into the Great Lakes 
ecosystem. In addition to the Corps’ strong leadership on this important 
project, several Federal Agencies have contributed to testing the barrier, 
including EPA, the U.S. Coast Guard, and the U.S. Fish and Wildlife 
Service. 

• A collaborative research program initially supported by NOAA, EPA, and 
U.S. Coast Guard continues to address ballast water management issues 
in “No Ballast On Board” Vessels or NOBOBs. These vessels transport 
aquatic organisms in small, unpumpable compartments within ballast 
tanks. NOAA’s Great Lakes Environmental Research Laboratory 
continues to work with researchers to study the effectiveness of ballast 
water best management practices. 

• EPA and the U.S. Coast Guard entered into a Memorandum of 
Understanding to develop protocols for assessing new treatment 
technologies using EPA’s Environmental Technology Verification (ETV) 
Program. This program is designed to accelerate the entrance of new 
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environmental technologies into the domestic and international 
marketplace. A final draft of the protocols is now being validated by the 
Coast Guard and the Department of the Navy at the Navy's testing facility 
which has been recently enhanced to support ballast water technology 
testing and verification. 

• In August 2003, EPA entered into an MOL) with the U.S. Coast Guard to 
collaborate in the development of an Environmental Impact Statement 
(EIS) for the Coast Guard’s upcoming proposed rulemaking to establish a 
ballast water treatment performance standard. We are a cooperating 
agency on that EIS, which is currently under development, along with 
NOAA, the U.S. Fish and Wildlife Service, and, most recently, the 
Department of Agriculture’s Animal and Plant Health Inspection Service. 

We recognize that detecting and managing invasive species is a responsibility 
we share with State and Local governments, as well as industry, boaters, anglers 
and other users of the resource. Education and outreach continues to be an 
important component of our efforts to control invasive species. The information 
we provide includes: 

• U.S. Fish and Wildlife Service’s outreach initiatives to educate the public 
on how they can prevent the spread of aquatic invasive species. 

• Educational experiences through the U.S. Forest Service’s collaboration 
with the John G. Shedd Aquarium in Chicago to create a new permanent 
exhibit bringing the public face-to-face with major aquatic invasive species 
in the Great Lakes. 


Technical guidance, such as EPA’s 2005 document providing an overview 
of EPA authorities that may apply to aquatic invasive species rapid 
response or control actions. Created for natural resource managers, this 
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document identifies the authorities that apply to aquatic invasive species 
rapid response or control actions, and the steps required to quickly and 
fully comply with those authorities. The document also provides case 
studies in which state and local natural resource managers successfully 
obtained emergency exemptions and special local need registrations for 
aquatic invasive species eradication or control actions under the Federal 
Insecticide, Fungicide and Rodenticide Act. 

Lastly, as part of our environmental protection and natural resource management 
activities, federal scientists aboard Great Lakes research vessels, like EPA's 
Lake Guardian, are our “eyes on the water.” While prevention is most important, 
early detection provides the best opportunity to respond to invasive species that 
are already here. Federal scientists are often responsible for the first detection of 
new invasive species. 

Legislative Issues 

You may be aware of litigation in which several groups filed a lawsuit in 
December 2003 in the U.S. District Court for the Northern District of California 
{Northwest Environmental Advocates etal. v. ERA, No. C 03-05760 SI). The 
lawsuit challenges the denial of a rulemaking petition the litigants had submitted 
to EPA and seeks revocation of the Agency’s long standing exclusion of 
discharges incidental to the normal operation of a vessel from requiring a Clean 
Water Act (CWA) permit. In September 2006, the Court issued an order vacating 
that regulatory exclusion as of September 30, 2008. Because that order was not 
limited to just ballast water discharges, if potentially implicates a variety of other 
discharges incidental to the normal operations of vessels, not only for the 
thousands of larger ocean-going ships with ballast tanks, but also, for example, 
approximately 13 million recreational vessels, 81 ,000 commercial fishing vessels, 
and 53,000 freight and tank barges operating in U.S. waters. Because we 
respectfully disagree with that decision, the Government, on November 16, 2006, 
filed a notice of appeal with the U.S. Circuit Court of Appeals for the Ninth Circuit. 
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I want to stress that this does not reflect a dismissal of the significant impacts of 
aquatic invasive species. Rather, we believe the Clean Water Act does not 
currently provide an appropriate framework for addressing ballast water and 
other discharges incidental to the normal operation of vessels. 

ERA supports enactment of appropriate legislation to strengthen the 
Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990, and the 
National Invasive Species Act of 1996 in order to ensure the establishment of 
environmentally-sound, uniform, Federal ballast water discharge standards and 
requirements. In particular, ERA believes that it is important that there is a strong 
framework in place for regulating ballast water in order to substantially reduce the 
threat of damaging invasions through the ballast water pathway. Although the 
ballast water discharge standards contained in the February 2004 International 
Maritime Organization’s ballast water Convention are not as stringent as those 
sought by the U.S. during negotiations, at U.S. insistence the treaty preserves 
the ability of Parties to set more protective standards to better safeguard their 
waters against invasions. Because the structure and basic approach of the 
Convention in many respects reflect successful accomplishment of the United 
States’ negotiating goals, we generally believe its basic framework and approach 
could serve as a useful model when considering additional domestic legislation. 

Conclusion 

In closing, Chainwoman Johnson, I would like to thank you and the Subcommittee 
for inviting me to participate in this hearing. The Administration looks forward to 
working with you and all of our partners to continue this important work. It is only 
through concerted, coordinated action that we will be able to solve the invasive 
species problem in the Great Lakes, and to protect and restore the lakes so that 
they are cleaner and healthier. I would be happy to answer any questions you 
may have. 
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Good morning Mr. Chairman and distinguished members of the Subcommittee. My name 
is .lohn Kahabka. I serve as Manager of Environmental Operations for the Power 
Generation business unit of the New York Power Authority (NYPA). I thank you for 
your attention to this issue and appreciate the opportunity to testify. 

The New York Power Authority is the nation’s largest state-owned electric utility, 
with 18 generating facilities and more than 1,400 circuit-miles of transmission lines. The 
,\uthority operates without the use of tax dollars or state credit, financing its operations 
w'ith revenues earned from sales of electricity and through the sale of bonds and notes for 
capital projects. The Authority supplies electricity to govemment agencies, community- 
owned electric systems and rural electric cooperatives, private utilities and to private 
sector businesses and non-profit institutions in return for commitments to protect jobs. 
Our Mission is to provide clean, economical and reliable energy consistent with our 
commitment to safety, while promoting energy efficiency and innovation for the benefit 
of our customers and all New Yorkers. 

My responsibilities, as Manager of Environmental Operations, include interaction 
with regulatory authorities, local govenimems, operations staff and consulting personnel 
to ensure that commitments related to a variety of programs at Power Authority facilities 
are maintained in an environmentally compatible manner. 

For a number of years I have also represented the American Public Power 
Association (APPA) on the Aquatic Nuisance Species (ANS) Task Force, the interagency 
committee established by the Nonindigenous Aquatic Nuisance Prevention and Control 
Act of 1990 (NANPCA, P.L. 101-636) and chartered under the Federal Advisory 
Committee Act. One of the goals of this task force is to minimize the harmful effects of 
aquatic nuisance species already introduced into the waters of the United States. 

Despite the best preventive efforts, new nonindigenous aquatic species are certain 
to be introduced into L'.S. waters. Once an introduced species is identified as causing 
iiarm, or having the potential to cause hami, the ANSTF works to identify 
environmenlalh sound methods that can control further spread and minimize harm to 
public interests. In addition to developing species-.spccific control plans, other activities 
include the development of rapid response capabilities, survey and monitoring efforts. 
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review and approval of state management plans. Regional Panels and research and 
education specifically related to monitoring and control. 

Among the electric generation facilities owned and operated by N'YPA are tv\o 
major hydroelectric facilities within the Great Lakes Basin, several small hydro facilities, 
a pumped storage facility in the northern Catskills, and fossil-fuel power plants in New 
York City. At the time the zebra mussel first made its appearance, the Authority also 
owned and operated two nuclear power plants, one of which w'as located on Lake 
Ontario. The Power Authority considers the impacts on its operations by aquatic invasive 
species, especially infestations by zebra mussels (Dreissena Polymorphia), to be critical 
to the continued economic operation of these facilities. 

Recognizing the need for immediate measures to address this problem, in early 
1990, the Power Authority instituted monitoring and mitigation programs at a number of 
our facilities throughout the state. Unfortunately, there are limited effective mitigation 
options for control of the zebra mussel. The most widely use control method entails the 
discharge of chemicals (cither chlorine or mulluscicides) into the water supply system. In 
New York State, such discharges require approval from the Department of Environmental 
Conservation (DEC), This approval generally takes the fonn of an amendment to the 
facility’s State Pollution Discharge Elimination System (SPDES) permit. Both the Power 
Authority and the DEC have closely monitored the effectiveness and impacts of these 
control options. 

In May of 1990, we instituted a chlorination program at the 2,400-megawatt 
Niagara hydropower project in Western New York. The program chlorinates the service- 
tyyie support systems of the plant, which include the fire protection system, the 
transformer cooling, and bearing cooling systems. The main flow system utilized for 
power production at the project is not chlorinated. The initial installation of this system 
cost over 5100,000 and is cuiTcntly in the process of being refurbished. Estimated costs to 
renovate the treatment system and associated controls are e.xpected to approach $200,000. 
Annual control efforts are expected range in cost from 530,000 to .$.50,000. A similar 
chlorination system was also installed at the Authority’s SOO-megawalt .St. Lawrence 
hydropower project. 
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To control zebra mussels at the Authority's 1,000-megawatt pumped storage 
facility at Blenheim-Gilboa in the Catskills, we installed a state of the an experimental 
copper ion generator in an effort to reduce chemical usage. 

At our Hinckley, Crescent, and Vischer FeiTy small hydropower facilities within 
the Mohawk River drainage, we installed both a filtration system for service water 
systems and use mechanical cleaning. While effective in controlling infestation of critical 
water systems at these locations, the methods are labor intensive and costly. Moreover, 
mechanical cleaning must be perfonned when the plants are shut down. 

At the FitzPatrick Nuclear Plant on Lake Ontario, the Authority installed a 
chlorination system in 1991. This system is also used to treat the service water type 
support systems of the plant. The cost for implementing the initial chlorination 
technology was more than 5175,000. Based upon conversations with Entergy Nuclear, 
the current plant owners, annual expended costs to control fouling from zebra mussels arc 
in the range of 5100,000 to 5150,000. At another former NYPA plant now owned and 
operated by Entergy, Indian Point Unit No. 3 Nuclear Plant, similar control practices 
were implemented and now’ have annual operating costs approaching 5350,000 annually. 

Water is essential to the process of generating electricity. In hydropower plants, 
water IS the fuel. In other facilities, water is used to produce the steam that power turbines 
or used as a coolant in the combustion processes. 

The use of Great Lakes water for power production is significant, A 2005 report' 
by the Northeast-Midwest Institute calculates that there are some 535 power plants within 
the U.S. portion of the Great Lakes basin, having a combined generation capacity of over 
50,000 megawatts. Thermal plants comprise about 90'1'I) of this generation and include 
13 nuclear and 175 coal-fired units. 

By interfering with the maximum effective operations of power plants, zebra 
mussels can jeopardize the reliable supply of electricity. The worst-case impact from 
QiTIsse,,i]a on Pow-er Authority operations would be the total interruptions of electric 
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generation in order to perform mechanical maintenance. It is difficult to accurately 
quantify the financial impact of a worst case scenario. However, the real economic 
impact would be felt by customers who would have to be served by alternative power 
sources. Replacing NYPA hydropower, supplied at wholesale commodity prices in the 1 - 
2 cents per kilowatt-hour range, alternatives are dramatically more expensive, ranging 
from 5-10 cents per kilowatt-hour. 

In 1995, Charles O’Neill, of New York Sea Grant, reported" on the economic 
impact of zebra mussels. That analysis surveyed infrastructure owners.- operators in 
thirty-five states and three Canadian provinces, including all the Great Lakes States. That 
analysis showed the mean expenditure for zebra mussel control at nuclear power plants 
was $786,670 per facility. The mean expenditure for fossil fuel generating facilities was 
$146,620 per facility. These expenditures included plant retrofits, chemical control 
activities, and prevention projects. 

To date, the New York Power Authority, to a large degree, has overcome the 
initial effects of invasive species on the operations of our facilities, but it has not been 
without impact to both our operations and costs. 

Zebra mussel infestation has presented one of the most daunting environmental 
challenges for the users of the waters of the Great Lakes and others. Changes to the 
Great Lakes basin from introductions of invasive species arc still ycl lo be entirely 
known. Will the introduction of the Round Goby have a detrimental affect on other fish 
species? Will the fishhook water flea adversely affect the multi-billion dollar sport 
fishing industry? What new invasive may be on the horizon? Without taking decisive 
action on the invasive species entering the Great Lakes Basin, detrimental effects will 
continue. Perhaps even to a greater extent that we have seen in the past. 

The New York Power Authority supports efforts on the state and federal levels to 
regulate and control the exchange of ballast water, as this is clearly the vector of choice 
in the worldw ide movement of aquatic invaders. Continued funding of inva.sive 

" C.'harles R O’Neiil. Jr. New Vork Sea Grant; “Economic Impact of Zebra Mussels - Result.! of the If'J.J 
National Zebra Ntussel Information f'learingliouse Stiidv". Great Lakes Research Review. Vol. 3. No. 1. 
.\pni -'lOT 
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monitoring and control programs and the research that augments these programs is 
essential. With out these efforts it is a certainty that additional invasive species w ill infect 
the Great Lakes and their tributaries. Those new species will present new social and 
economic challenges to power production, industry, recreation, safety and health in Great 
Lakes communities. 

On behalf of the New York Power Authority. 1 want to express my appreciation to 
the Chamnan and the members of this Subcommittee for their attention to my testimony 
and the time and energy they are devoting to this significant issue. 

Thank you again for the opportunity to contribute to your deliberations. 1 will be 
pleased to try to answer any questions. 
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Madame Chairwoman and Subcommittee members, I am honored to have the 
opportunity to participate in this hearing. 1 thank the subcommittee, especially 
Chairwoman Johnson, for the invitation to testify. 

As you may know from my resume, I come to the issue of invasive species from 
the perspective of an active researcher in this field and from my experiences at the 
science-policy interface. I have been working on invasive species for 24 years. I am the 
Director of the Center for Aquatic Conservation and a Professor of biology at the 
University of Notre Dame. My colleagues, collaborators, and I have on-going research 
that includes the following topics: (a) quantifying the probability of ship-related releases 
of invasive species by analyzing global shipping patterns, sampling organisms in and on 
ships, developing genetic probes for detecting harmful organisms in ballast water, and 
modeling the growth of small, newly introduced populations; (b) forecasting the spread 
and impact — both environmental and financial-of zebra mussel, Eurasian river ruffe, and 
other organisms introduced originally by ships into the Great Lakes; (c) measuring and 
controlling the impact of invasive rusty crayfish; (d) developing species screening 
protocols, focused on fishes, mollusks, plants and other organisms in the Great Lakes and 
other U.S. waters; and (e) combining economic and ecological risk analyses to guide 
allocation of resources among management options. 1 am a past Chairman of the national 
Invasive Species Advisory Committee. 


The round goby — a fish story with big impacts 

Let me begin by summarizing the many detrimental impacts of the round goby, a 
small to medium-sized fish from Eurasia that lives on the bottom of lakes and rivers. In 
North America, the first round goby was caught in Lake St. Clair in 1990. The species 
had been introduced via the discharged ballast water of a ship. Over the ensuing decade, 
round gobies spread throughout the Great Lakes, escaped down the Chicago Sanitary and 
Ship Canal, and under their own steam are now on their way toward colonizing the 
Mississippi River basin. The addition of just one species to North America matters for 
several related reasons. 

In southern Lake Michigan, where recreational and commercial anglers used to 
harvest vast numbers of prized native yellow perch, now only invasive round gobies are 
caught. In the lakeside economically depressed areas in northern Indiana and 
southwestern Michigan, where poor boys and girls used to be able to catch their dinner 
off the breakwaters, fishing is now futile, unless they want round gobies on the menu. 
I’ve had this experience myself: pulling in small and useless goby after goby, with not a 
single native or valuable fish species in hours of fishing. Why? Because round gobies 
eat the eggs and fry of smallmouth bass and other highly valued fishes, out-compete 
valuable fishes for food, and out-compete native bottom-dwelling fishes for shelter. 
Finally, increasing evidence suggests that the microorganism that causes botulism occurs 
in round goby because they consume lots of zebra mussel and quagga mussel, in which 
the botulinum toxin accumulates. I’ll have more to say later about these mussels, which 
are other bottom-dwelling invasive speeies. Botulism in turn has caused massive die- 
offs in lakes Erie and Ontario of sport fish and especially of water birds that consume 
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round gobies and other affected fish species. A potential threat exists to humans that 
consume these fish, but so far there are no known cases of human poisoning. For similar 
reasons, PCBs and heavy metals bioaccumulate in zebra mussel, and also accumulate 
further in the fishes that eat them. Humans must now limit their consumption of fishes to 
avoid PCB and heavy metal poisoning (Kwon et al. 2006). Accumulating toxins in Great 
Lakes invasive species are potentially an ecological time bomb. 

Hence the impacts of just one species added to the Great Lakes have resulted in 
large environmental and financial costs, as well as threats to human health. These costs 
are still increasing as round gobies become more abundant within the Great Lakes, and 
the damages are spreading as the fish moves south in the Mississippi River basin and 
elsewhere. As we talk today, the ranges and abundances of round gobies and many other 
species are increasing. Given the long-term damages that will continue from these 
species, investments in prevention efforts are likely to bring large net returns to society. 


Shipping as one of several major pathways of aquatic invasions 

I could continue with stories about the impact of many, many more invasive 
species in terrestrial, marine, and freshwater ecosystems. Everywhere biologists look, we 
find more and more alien species, with the total number of alien species increasing over 
time (Ricciardi 2006, Cohen and Carlton 1995, Baltic Marine Biologists 2005). Perhaps 
more important than the number of species is the fact that in many situations the 
abundance of these aliens reaches extremely high levels-like that of round gobies and 
zebra mussels — so that there is literally very little room left for native species, and the 
total environmental and financial impact is very high. Each of these species is 
fascinating biologically, with its own idiosyncrasies. Thus 1 could go on and on telling 
you about the 184 alien species known to exist in the Great Lakes, but I won’t for two 
reasons. We don’t have time and we would lose the forest for the trees — or ‘lose the lake 
for the species,’ if you will. What is more important for today, and for using science to 
inform a policy discussion, is to get the big picture. And the first brushstroke in that big 
picture is to put shipping in the context of the other pathways by which alien species are 
introduced. 

Shipping is only one of several major pathways by which alien species are 
introduced into the nation’s ecosystems (Lodge et al. 2006). If we narrow our focus to 
the Great Lakes and neighboring waterways, shipping has historically accounted for 
about one-third to two-thirds of freshwater alien species (Mills et al. 1993). The most 
recent tally suggests that shipping currently accounts for about 70% of alien sptecies 
discovered in the Great Lakes since ocean-going ships gained access to the upper Great 
Lakes in 1959 (Ricciardi 2006). It is important, therefore, to focus considerable attention 
on shipping. It is also important to recognize that, without more effective policies for 
multiple pathways, species have been and will continue to be introduced via other 
pathways, including dispersal through canals; stocking by private and public agencies; 
aquaculture escapes; the aquarium trade; the watergarden trade; the live bait trade; the 
biological supply trade; and the live food trade. 
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For the purposes of today’s hearing, though, I’ll focus the rest of my comments on 
shipping as a pathway for the introduction of aquatic alien species in the Great Lakes, and 
the impacts of those species. 


Ships as pathways — ballast water and hull fouling ' 

Ships are huge, floating aquaria, with entire ecosystems of mud and water and 
organisms inside. For example, bulk carriers can carry 1 00,000 m^ of ballast water, 
equivalent to 40 Olympic size swimming pools. Dr. James Carlton has estimated that 
5000-8000 species of organisms are in transit daily in the ballast tanks of ships. 

Of the 184 alien aquatic species known in the Great Lakes, about 55 are 
attributable to release in the ballast water of ships since the opening of the St. Lawrence 
Seaway in late 1950s, with another four species attributable to dispersal through shipping 
canals (Ricciardi 2006). Of the 55 species attributed to ballast water release, 26 are free- 
living animals; most of the rest are algae, protozoans, and parasites of fish. The rate at 
which these animal species have been discovered has increased in recent years (Holeck et 
al. 2004, Drake et al 2005). I believe that reflects an increasing invasion rate. But we 
cannot be sure to what extent this increased discovery rate results from changes in 
sampling effort by biologists, increases in populations of species that were introduced 
and established years ago (and therefore only now detected), or a recent increase in the 
actual number of species introduced and established (Costello et al. 2007). What we 
know for certain is that these numbers are generally underestimates; monitoring efforts 
are few and poorly funded, and we are far more likely to discover large species rather 
than microorganisms, including pathogens and parasites. No doubt there are many more 
alien species in the Great Lakes than we know about (Costello et al. 2007). In any case, 
a novel alien animal species is now discovered about every 8 months in the Great Lakes, 
and we know that many additional novel species are being introduced every year even if 
they don’t all establish self-sustaining populations (Drake & Lodge 2007). 

Until recently, it has been assumed that all species introduced recently by ships 
into the Great Lakes were released in ballast water. However, in saltwater ecosystems, 
about one-half of ship-related invasions result from species transported on the hulls of 
ships. Very recent evidence suggests that hull fouling may be important in the Great 
Lakes also. From samples scraped from the hull of one ship that entered the St. 

Lawrence Seaway, my collaborators and I estimated that at least 100-200 different kinds 
of organisms were living on the hull. We identified two species of freshwater copepods 
never before observed in the Great Lakes. To my knowledge, this is the only ship in the 
Great Lakes whose hull has been sampled by biologists. Because ships that enter the 
Great Lakes have been in salt water for days or weeks, hull fouling is likely to be less 
important than for saltwater ecosystems, but these recent results suggest that we cannot 
continue to ignore the threat of hull-fouling organisms in the Great Lakes, At least for 
badly fouled ships, like the one we sampled, the number of species on the hull is of the 
same order of magnitude as the number of species typically sampled in ballast water. 

Without additional policies, ships— these big floating aquaria-will cause 
increasing invasions around the world. For the Great Lakes, we have not begun to 
exhaust the supply of species native elsewhere in the world that would thrive in the Great 
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Lakes. For most of the history of Great Lakes shipping, ships have come from northern 
European ports, especially from the Baltic Sea. In addition to commercial goods they 
have intentionally delivered, these ships have also delivered species occurring in the 
Baltic Sea, which ranges from salty to fresh. And not all of the species occurring in the 
Baltic Sea originated in the Baltic Sea. Many invaded the Baltic decades or centuries ago 
from more southerly parts of Eurasia via canals and commercial vessels moving north 
through Europe. Thus the Great Lakes have received many species from the Baltic that 
came originally from the Black and Caspian seas region. As the number, size, and speed 
of ships in the growing network of global shipping increases, we can expect that many 
species will colonize many of the world’s ports, even those not directly linked. It is 
useful to think of the ports of the globe as stepping stones; if a species invades one port, it 
is more likely to invade another. If shipping continues in the Great Lakes, then, we can 
expect to discover more and more species in future from places other than the Baltic and 
Eurasia. 


Impact of ship-borne alien species in the Great Lakes 

No comprehensive analysis of the impact on the Great Lakes region of ship-borne 
alien species exists. A group of us, including economists and biologists, are in the 
process of conducting such a study, with support from NOAA Sea Grant and EPA. What 
I can offer today is a summary of the state of our analysis, including some examples from 
the 26 alien animal species. At least 40% of the 26 known alien animal species cause 
undesirable impacts, either in the Great Lakes (although many have not been in 
abundance very long) or in similar freshwater environments. Because these species cause 
net negative impacts, we refer to them as invasive species. These damages include 
environmental change; loss of native biodiversity, including reductions in the health of 
highly valued fish and wildlife; threats to human health; and direct financial impact on 
industry and consumers. The health of our ecosystems — and therefore our well-being — 
is at stake. 

In my opening comments, I offered the example of round goby, which has 
harmful impacts on native biodiversity, including commercially and recreationally 
valuable fishes, and which likely caused botulinum poisoning of 100s- 1000s of water 
birds in some years. In the table below, I summarize the available data on the net 
negative impacts of round goby and seven other invasive species. These include the best 
documented species. We know very little about the impact of most species, especially 
many of the algae, protists, and parasites. It is not safe to assume, however, that they 
have no impact; rather we know so little because so little effort is devoted to learning 
about them. Therefore the impacts summarized in the table are a bare minimum of the 
aggregate impacts of ship-borne alien aquatic species in the Great Lakes. 

It is instructive to examine two of the listed species in more detail, zebra mussel 
and quagga mussel. Their impacts are the best documented of any species listed, for two 
reasons. First, they have large, direct, financial impacts on industry. Second, zebra 
mussels were the first discovered among those listed, in the mid 1980s. So they’ve had 
more time to express their impacts. Like round gobies, both these mussel species 
originated in Eurasia. These two bivalve species look very similar; even biologists have 
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difficulty distinguishing them. But they differ somewhat ecologically: quagga mussel 
thrive in deeper portions of the Great Lakes and on softer sediments than do zebra 
mussel. 


Preliminary analysis of net negative impacts of selected ship-borne invasive species: 
l=low impacts; 3=high impacts; blank^no documented impacts. 



Native 

biodiversity 

Infra- 

structure 

Commercial 

fishing 

Navigation 

Recreation 

Human 

health 

Round 

goby' 

2 


1 


2 

1 

Eurasian 

ruffe^ 

1 


1 


1 


NZ mud 
snail^ 

1? 

1? 





Amphipod'' 

1 






Spiny 
water flea^ 

2 




1 


Fish hook 
water flea® 

1 




1 


Quagga 

musseP 

2 

2 

2 

1? 

2 


Zebra 

mussel® 

3 

3 

2 

1 

2 

1 


^Neogohius melanostomiis; ^Gymnocephalus cernuus; ^ Potamopyrgus antipodarum\ *Echinogammarus 
ischnuy, ^Bythotrephes longimanus; ^Cercopagis pengoi; ^Dreissena bugensis', */ 3 . polymorpha 


The direct financial impacts of zebra and quagga mussels result from the mussels’ 
habit of gluing themselves to any hard surface, including the inside of water intakes. 

Thus any municipality or industry that has intakes in a lake or river infested with zebra 
mussel has had to respond with some combination of control efforts, preventive 
maintenance, infrastructure redesign, and lost production. The best available data, now 
more than 10 years old, add up to annual expenditures in the Great Lakes region of at 
least $150 million in current dollars (O’Neill 1996). The nuclear power plant closest to 
my home spends between $1-2 million per year in response to zebra mussel. These costs 
are probably dramatic underestimates of financial damage and certainly do not include 
either the environmental damages or damages to commercial and recreational fishing. 

Damages to fisheries are now well documented in the Hudson River (Strayer et al. 
in press), and strongly implicated in the Great Lakes through a series of interactions in 
the food web. Where the mussels become abundant in deeper waters the native 
amphipod {Diporeia) disappears. The amphipod, in turn, was the major food source for 
highly valued native whitefishes, the catches for which have declined by about 70% since 
the mid 1990s (Hoyle et al. 1995). In shallower waters, large changes in the abundance 
of many native organisms also occur, with, for example, the large native clams driven to 
local extinction. 
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The feces and other egesta of the invasive mussels accumulate into thick layers of 
organic matter that become anoxic, making them a great environment for the bacterium 
Clostridium botulinum, which manufactures a toxin that bioaccumulates in zebra and 
quagga mussels, and is then passed to round gobies that eat the mussels, and thence to 
fish like yellow perch and smallmouth bass that eat the round gobies and that are highly 
valued and consumed by people (Yule et al. 2006). The fish are also consumed by loons, 
ducks and other water birds, which then succumb to botulinum poisoning. Especially in 
lake Ontario and Erie, where vast numbers of zebra mussels exist in shallow waters, die- 
offs of lOOs-lOOOs of water birds have increased in recent years. 

Finally, the mussels are also strongly associated with increasingly frequent and 
severe blooms of harmful bluegreen algae, especially in the shallower, more productive 
parts of the lower Great Lakes. These blooms of Microcystis create taste and odor 
problems in drinking water, which reduce human satisfaction and/or require increased 
water treatment costs. I do not know of another region of the country where so many 
people withdraw drinking water from sources into which ballast water is dumped. 

Thus, only two invasive mussels, especially in concert with other invasive species 
like round gobies, have produced a number of strong and harmful changes to the Great 
Lakes, Shipping brings with it a tax in the form of the damages done by invasive 
species — a tax that was fonnerly hidden but is increasingly obvious and large. 


Damages from invasions in the Great Lakes — a threat to nation’s freshwaters 

These damages are irreversible to a large degree. In the context of endangered 
species, you’ve probably heard it said that “extinction is forever.” Unfortunately, it is 
also usually true that invasion is forever. Biological invasions are the least reversible 
form of pollution. In contrast, most other forms of pollution-like the nitrogen and sulfur 
compounds of air pollution, the CFCs that destroy ozone, and PCBs — degrade or get 
buried (unless they are resurrected by invasive mussels), and the problems they cause 
decline eventually, if only we stop adding molecules of them to the environment. 
Chemical pollutants, in other words, do not reproduce; species do. Even if we stop 
adding individual round gobies and zebra mussels to Lake Michigan, their populations 
and those of many other invasive species will continue to grow, they will continue to 
spread throughout the Mississippi River basin and across the continent, and their 
environmental and economic damage will grow exponentially. 

For example, in a soon-to-be-published report (Bossenbroek et al. 2007), we 
predicted that Lake Mead would be the most likely waterway west of the 100* Meridian 
to be colonized by invasive mussels. We made that prediction based on modeling efforts 
based on two perspectives: Lake Mead offers habitat suitable for zebra mussels, and 
many boaters from infested waterways in the Midwest visit Lake Mead. Some 
accidentally carry mussels on or in their boat or trailer. Before our paper was in print, 
quagga mussels were discovered in early January 2007 in Lake Mead and other locations 
on the Colorado River. As the mussels increase in abundance, large environmental and 
financial damages will ensue in the West as they have in the Midwest. In addition, other 
western waterways are now at a much higher risk of invasion because there are source 
populations of mussels nearby. All these impacts, including those yet to come 
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throughout the west, are ultimately caused by ocean-going ships bringing species into the 
Great Lakes. 

If releases of organisms from the shipping pathway are not managed more 
effectively in future, many more invasive species will unfortunately be following those 
that I’ve talked about today — into the Great Lakes and eventually throughout the 
waterways of North America. In the long run, greater investments in management of the 
ship pathway will be far cheaper than continually reacting forever to new invasions. 

Thank you again for the opportunity to offer my thoughts on the impact of 
invasions in the Great Lakes. 

Please enter my entire written and oral testimony into the published record. I look 
forward to responding to your questions. 
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TESTIMONY OF 

ADOLPH N. OJARD 

PRESIDENT, AMERICAN GREAT LAKES PORTS ASSOCIATION 
EXECUTIVE DIRECTOR, DULUTH SEAWAY PORT AUTHORITY 
1200 Port Terminal Drive 
Duluth, MN 55802-2609 
218-727-8525 


BEFORE THE 

HOUSE TRANSPORTATION AND INFRASTRUCTURE COMMITTEE 
SUBCOMMITTEE ON WATER RESOURCES AND ENVIRONMENT 
March 7, 2007 


"The Impact of Aquatic Invasive Species 
on the Great Lakes" 


Mr. Chairman, members of the subcommittee, I am Adolph Ojard, Executive Director of 
the Duluth Seaway Port Authority in Duluth, Minnesota, I am here today as the President 
of the American Great Lakes Ports Association, Our organization represents the 12 
public port authorities on the U.S. side of the Great Lakes. While I am here specifically 
on behalf of the Great Lakes port community, I can assure you that the views I express 
today are shared by the majority of private maritime interests in the Great Lakes-St. 
Lawrence Seaway system. 

I want to thank you and the subcommittee for your leadership and your willingness to 
hold this hearing in such a timely manner at the beginning of the 1 10th Congress. 
Although today's hearing focuses on the Great Lakes, where aquatic invasive species 
have had a considerable impact, it is important to keep in mind that this issue is of broad 
national and international concern. San Francisco Bay, Puget Sound, the Gulf of Mexico, 
Chesapeake Bay and many other regions are not far behind the Great Lakes in the 
damage being done to their aquatic ecosystems by invasive species. 
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While the various witnesses testifying today will offer differing perspectives, we all agree 
on one thing: Congress must act quickly to enact a national program requiring the 
treatment of ships' ballast water. 

The Great Lakes/Seaway Transportation Corridor continues to develop as an essential 
component of our national transportation policy. In a sense, it is the Danube of North 
America, feeding the industrial heartland and — at 2,342 miles in length from the Atlantic 
Ocean to Duluth — this is the longest deep-draft waterway in the world. The binational 
region it serves is home to more than 90 million people (nearly one-quarter of North 
America's population); creates more than a third of North America's gross national 
product; produces two-thirds of Canada's industrial output; grows almost half the soybean 
and com in the U.S.; and accounts for some 40 percent of U.S. manufacturing. 

The shipping industry - like any industry - operates under the terms of an unwritten social 
contract with the public. That is, our industry' should add value to society, and do no 
harm. Indeed, maritime commerce offers numerous benefits. Studies have shown that 
waterborne transportation is widely regarded as the safest, cleanest, and least costly mode 
of commercial transport. For example, shipping by water requires only 10% to 20% of 
the energy required by road. Seaway-sized ships can carry cargoes equivalent to the 
loads of 870 trucks or 225 rail cars. Ships emit one-tenth the greenhouse gas of trucks 
and half that of trains. Only one marine accident is recorded for every 13.7 rail accidents 
and 74.7 tmck accidents. Unfortunately, the emergence of aquatic invasive species has 
become our industry's "Achilles’ heel." We stand ready to solve this problem - and let 
me assure you that we will solve it. 

Ballast water is essential to present day commercial ship operations. When ships are 
empty or partially empty of cargo, they take on ballast water to maintain draft and 
stability, submerge the propeller and mdder, and uphold acceptable stress loads on the 
hull. Weather conditions and water depth influence a ship’s ballast operations, but the 
amount, weight, and distribution of cargo on board ultimately determine ballast loads 
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and distribution within the ship. The greater the load of cargo, the less ballast water and 
vice versa. 

While some have been critical of both Congress and the Coast Guard in responding to 
this issue, I would like to acknowledge the measures that have been taken. After 
discovery of the zebra mussel in Lake St. Clair in 1988, Congress enacted the "Non- 
Indigenous Aquatic Nuisance Prevention and Control Act of 1990." This law 
implemented the first U.S, ballast management regime by requiring all vessels carrying 
ballast water to flush their tanks with seawater prior to entering the Great Lakes. This 
practice was expected to reduce the number of organisms transferred into the Great 
Lakes. In 1996, the National Invasive Species Act expanded this requirement to not only 
include the Great Lakes, but all coastal ports. While ballast water exchange is an 
important tool to reduce the introduction of aquatic invasive species, it is not a full-proof 
solution. Aquatic invasive species continue to be introduced into the Great Lakes and it 
is apparent that more must be done. 

Trade patterns are an important consideration to the invasive species issue. The Great 
Lakes St Lawrence Seaway was designed and built to provide global connectivity. The 
principal inbound cargoes have been steel from Europe and iron ore from Canada, 
delivered to our industrial centers. Ships discharging in the lower Great Lakes will then 
sail to Duluth -Superior and Thunder Bay, Ontario, to load prairie grains for export back 
to North Europe, the Mediterranean and North Africa markets. As you can see, a typical 
cargo ship will call at multiple ports in the U.S. and/or Canada before exiting the Seaway. 

A comprehensive federal ballast water treatment program is needed to accomplish two 
important goals: 1) harness market forces to protect the environment, and 2) create an 
orderly regulatory environment within which commerce can flow unimpeded. 

Thousands of ships move commerce into and out of the U.S. ports each year. The owners 
of these vessels represent a potential multi-billion dollar market for the manufacturers of 
ballast water treatment systems. Many of these systems have undergone initial 
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development; however, they are not being brought to market due the lack of a federal 
ballast water treatment standard and deadlines for system installations. The single 
quickest means of developing the technology needed to protect the aquatic environment 
is to harness the profit motive of these manufacturers. 

To bring about a win-win solution. Congress should not only take steps to accelerate 
protection of the Great Lakes ecosystem, but do so in a manner that maintains an orderly 
and consistent regulatory environment in which maritime commerce can flourish. For 
this reason, it is of critical importance that the federal government establish sole 
jurisdiction over this issue. 

The focus of this hearing is the "Impact of Aquatic Invasive Species on the Great Lakes." 
For the Great Lakes shipping industry, that impact is the fear of a growing patchwork of 
differing and conflicting state laws - each attempting to regulate ships engaged in 
interstate or international commerce. Since most Great Lakes vessels load or discharge 
cargo in numerous jurisdictions, the potential for chaos is considerable. 

Chairman Oberstar has for many years advocated legislation to bi-nationalize the 
management and operation of the St. Lawrence Seaway. He believes strongly that a 
streamlined regulatory environment will result in a more efficient and successful shipping 
system. It is for that very reason that I urge the Committee to develop ballast water 
legislation that establishes exclusive federal jurisdiction. 

Since the year 2000, the states of New York, Michigan, Indiana, Illinois, Wisconsin and 
Minnesota have all considered legislation to regulate ships' ballast water. Additionally, 
the Province of Ontario has also considered legislation. Many of these efforts have been 
misguided and reflect the lack of maritime expertise at the state level. To date, only the 
State of Michigan has actually enacted a ballast water statute. That law requires all ships 
conducting port operations in Michigan to obtain a permit from the state. Further, it 
requires that a ship owner either certify that it will not discharge ballast in Michigan 
waters, or that it will do so only after treating the ballast with one of four ballast water 
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treatment systems. These systems were arbitrarily selected by the Michigan Department 
of Environmental Quality. Not one of them has been scientifically tested and shown to 
prevent the introduction and spread of aquatic invasive species. 

It is important to note that states do not want to get involved in the regulation of ballast 
water. Based on our experiences, all branches of state government seem to recognize the 
negative consequences of their actions. They seem to understand the harm they would 
inflict on their own citizens and their own economies by imposing added costs and 
isolating valuable Great Lakes maritime commerce. Yet the continuing lack of action on 
a federal level has driven the states into attempting independent remedies. With minimal 
understanding of the intricacies of the maritime industry, the state legislation that is being 
developed is ineffective at best, absurdly impractical at worst. Further complicating the 
issue is that state regulatory bodies have little or no knowledge of shipboard issues. 

When federal standards are finally enacted, the U.S. Coast Guard must be the regulatory 
agency. Vessel operations are highly complex. The Coast Guard is the only agency with 
the knowledge, experience and skill to effectively regulate vessel operations. That, in 
fact, is what the Coast Guard does — facilitate commerce through safe navigation in safe 
harbors. They know what to do and when to do it. Just as important, they know what not 
to do and when not to do it. ,4ny other agency would not only be an impediment to 
operations, it would be a safety and environmental hazard. 

The negative impacts of aquatic invasive species arc not in dispute. The need of both the 
environment and industry is for Congress to create a regulatory framework within which 
the private sector can begin making the necessary investments to solve this problem. I 
believe we can protect the aquatic environment and maintain a healthy shipping industry. 
There is a win-win scenario, and its not far out of reach. Today, technology vendors have 
developed a host of products to treat ships' ballast water, but absent a federal ballast 
treatment program, they are reluctant to make the investment necessary to bring these 
products to market. 


5 



247 


So what is needed? 

• Defined and enforceable federal standards for ballast water treatment. 

• Federal preemption over state and local jurisdiction. 

• Uniform national standards and regulation. 

• Authorization for the USCG to exclusively regulate shipboard ballast operations. 

• Public and private investment in both shipboard ballast water technology and 
eradication of harmful invaders from our waters. 

• Incentives to encourage vessel operators to pursue early installation of approved 
ballast water treatment systems. 


Again, I want to thank the Subcommittee for hosting this hearing and for being sensitive 
to the need to move quickly on federal legislation. 1 look forward to continuing this 
dialogue with the Committee as solutions are crafted and debated. Finally, 1 would be 
happy to take answer any questions. 
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WRITTEN STATEMENT FOR THE RECORD 
COLLISTER JOHNSON, JR., ADMINISTRATOR 
SAINT LAWRENCE SEAWAY DEVELOPMENT CORPORATION 

BEFORE THE 

SUBCOMMITTEE ON WATER RESOURCES AND ENVIRONMENT 
COMMITTEE ON TRANSPORTATION AND INFRASTRUCTURE 
U.S. HOUSE OF REPRESENTATIVES 

MARCH 7, 2007 


I want to thank Chairwoman Johnson, Ranking Member Baker, and Members of the Subcommittee 
for this opportunity to present a written statement to be included in the hearing record on this 
important topic of aquatic invasive species in the Great Lakes. 

The U.S, Saint Lawrence Seaway Development Corporation (SLSDC) is responsible for the 
operations and maintenance of the U.S. portion of the St. Lawrence Seaway between Montreal and 
Lake Erie. This responsibility includes maintaining and operating the two U.S. Seaway locks 
located in Massena, N.Y., and vessel traffic control in areas of the St, Lawrence River and Lake 
Ontario. For nearly 50 years, the binational St. Lawrence Seaway has served as a vital 
transportation corridor for the international movement of bulk and general cargoes such as steel, 
iron ore, grain, and coal. 

Maritime commerce on the Great Lakes Seaway System is a critical transportation link for the 
continent’s agricultural and industrial heartland, annually sustaining more than 150,000 U.S. jobs, 
$4.3 billion in personal income, $3.4 billion in transportation-related business revenue, and $1,3 
billion in federal, state, and local taxes. 

Maritime commerce, however, has also served as one pathway of introduction of aquatic invasive 
species as they are transported into the System in the ballast water of ships. Ships take on ballast 
water in other countries for stability during the ocean crossing. This water is pumped out when the 
ships unload and/or pick up cargo in Great Lakes ports. Many of the species, such as zebra mussels, 
are thought to have arrived in the Great Lakes this way. Now they are being spread throughout the 
continent’s interior through natural processes and by the activities of humans through a variety of 
commercial and recreational activities. Aquatic invasive species clearly pose a major environmental 
challenge to the waterway, and action is needed now to stop the further introduction and spread of 
aquatic invasive species. 
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There is a compelling need for federal legislation to address this serious enviroirmental challenge. 
International rules, national laws, state laws, and a myriad of regulations govern the use and 
discharge of ballast water, and are constantly changing. Recent court rulings on ballast water laws 
have also been adding new, sometimes stricter interpretations of existing statutes. Clearly, 
consistency is lacking in this ‘patchwork’ approach. To be effective, a strong, uniform federal 
statute addressing ballast water is required. 

A number of considerations must be taken into account in the formulation of this federal legislation. 
The water quality standard for ballast water discharged in U.S. waters is an area subject to debate. 
Without a uniform standard, there is uncertainty in the industry and shipowners are reluctant to 
proceed with installing ballast water technology if it does not perform to the most rigid standard. 
Formulation of a reasonable but environmentally sound standard is a critical first step in solving the 
problem. I believe there are several technologies - ranging from biocides to de-oxygenation to 
Ultraviolet radiation - that can be employed to meet a uniform federal standard. 

Secondly, the timetable for implementation of the technology must be given careful consideration. 1 
understand that shipowners can incorporate ballast water technology into the new build process 
efficiently and relatively inexpensively. The problem lies with existing ships, especially older ships. 
The timetable must not be so strict that it discourages owners from retrofitting their ships with new 
technology. A reasonable phase-in of appropriate and available technology is recommended. 

Finally, there does not exist today any widely accepted and validated testing protocols or criteria for 
enforcing a ballast water standard once one is promulgated. This needs to be addressed 
concurrently with the development of ballast water technology. 

A number of legislative proposals were introduced in the 109'*' Congress to combat invasive species. 
One proposal, S. 363, the Ballast Water Management Act of 2005, was approved by the Senate 
Committee on Commerce, Science and Transportation on July 2 1 , 2005, but saw no further action 
in the 109'’' Congress. The Department of Transportation presented its position on S. 363 in a May 
16, 2006 views letter to then Committee Chairman Senator Ted Stevens; 

"... ne Department of Transportation believes that a strong, consistent, national Federal 
standard is necessary to address the environmental and commercial issues posed by this 
problem. Inconsistent standards throughout the country fail to recognize that the national 
nature of this problem calls for a national solution. Only national ballast water standards 
can control what is essentially a matter involving interstate maritime commerce and 
international environmental issues. ” 

In that letter, the Department provided additional comments and expressed its support for federal 
legislation to prevent the further introduction of invasive species through ballast water, and for 
S. 363 specifically. The Department is prepared to again be engaged in the discussion as the 1 lO'*' 
Congress proceeds to address this important issue. 

Turning to ballast water management requirements, 1 want to point out to the Committee that those 
standards employed in the Great Lakes St. Lawrence Seaway System are the most stringent in the 
world. U.S. Coast Guard (USCG) regulations and Transport Canada’s ballast water control and 
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management regulations require all ships destined for Great Lakes ports from beyond the Exclusive 
Economic Zone to exchange their ballast at sea. If the ships have not complied, they may be 
required to retain the ballast water on board, pump the ballast water ashore, treat the ballast water in 
an envirotimentally sound manner or return to sea to conduct a ballast water exchange. In addition, 
Transport Canada regulations now require all ships destined for the Great Lakes in NOBOB - no 
ballast on board ~ condition, to conduct salt water flushing. 

The SLSDC continues to perform its Enhanced Seaway Inspection (ESI) program, inspecting all 
ocean vessels for safety and environmental protection issues in Montreal, Quebec, before they 
enter U.S. waters. The SLSDC and the USCG, in conjunction with Transport Canada and the 
Canadian St. Lawrence Seaway Management Corporation (SLSMC), signed a Memorandum of 
Understanding in March 1997 to develop the program of coordinated vessel inspection and 
enforcement activities to expedite the safe transit of shipping through the Great Lakes Seaway 
System. The ballast water exchange program continues to be an important function of the ship 
inspection program. These inspections are carried out concurrently with the ESIs, by SLSDC 
personnel in Montreal and by USCG and Corporation staff at Snell Lock in Massena. These 
programs support the Oil Pollution Act of 1990 and the Non-Indigenous Aquatic Nuisance 
Prevention and Control Act of 1990. The inspectors verify a vessel’s successful ballast water 
exchange through a boarding program, which includes measuring the salinity of on-board ballast. 
Ballast with a salinity of 30 parts per thousand or more is considered evidence that the tanks 
have been adequately exchanged and provide a reasonably harsh environment for any remaining 
organisms. During the 2006 season. Seaway marine inspectors conducted 82 ballast water 
inspections in conjunction with the ESI program, and performed an additional 57 ballast water 
exams for subsequent voyages at the U.S, Seaway locks in Massena, N.Y. 

However, we recognize that the Great Lakes have still experienced new introductions of aquatic 
invasive species, even after the inception of a well-enforced mandatory ballast water exchange 
program. There is a growing consensus that ballast water exchange - the best practice method now 
employed to deal with the problem - is not adequate to protect the Great Lakes and the St. 

Lawrenee River. 

While the SLSDC does not have statutory jurisdietion over ballast water regulation, whieh is the 
domain of the USCG, aquatie invasive speeies is an issue of prime importance to our mission of 
moving vessels safely into the Great Lakes. As a result, the SLSDC is involved, where appropriate, 
in projects that are seeking a workable, sustainable solution to the problem of aquatie invasive 
species through better technology and commercial marine practices that promise a more effective 
resolution than ballast water exchange alone is able to supply. 

1 have been working with Great Lakes Seaway System stakeholders to catalyze industry- 
government partnerships to address the ballast water issue through research and development of 
new technologies. The SLSDC is involved in the “Green Marine” program, a marine industry 
environmental partnership of seven marine trade associations and more than 500 Canadian and 
U.S. companies including shipowners, which has identified exotic species vectoring via ballast 
water as one of the highest priorities within the System requiring prompt action. One of the 
System’s largest international carriers is in the final phase of implementing a ballast water 
treatment program, conducting full-scale tests for months onboard two operating vessels. The 
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system employs a combination of treatments but, unlike others, does not use any chemical 
additives. The treatment technology is promising, and testing to determine its effectiveness in 
complying with standards set by the International Maritime Organization is ongoing. 

The desire to operate vessels and implement shipping procedures responsive to the publics’ needs 
prompted creation of the Great Ships Initiative (GSI), which is focusing resources and expertise on 
producing solutions to the problem of ship-mediated invasive species in the Great Lakes. The GSI 
is an industry-led cooperative effort initiated by the Northeast-Midwest Institute, in collaboration 
with the American Great Lakes Ports Association, designed to develop safe, effective, affordable 
and quick answers. It incubates treatment alternatives for promising technologies such as ultraviolet 
irradiation, dcoxygenation, filtering, nonoxydizing biocides and shoreside treatment. The initiative 
has three objectives: (1) identify promising treatment systems; (2) provide expert technical support 
to accelerate the research and testing of promising systems; and (3) facilitate the evaluation and 
approval by regulators of promising treatment alternatives. There will be research capabilities at 
three different levels: “bench scale” in the laboratory; “pilot scale” (barge-based); and at full size 
ship-board scale. The two primary activities will be to (I) identify and verify treatment 
technologies that stop the introduction of exotic organisms by ocean-going ships; and (2) monitor 
Great Lakes ports and harbors for new introductions of invasive species by ships. The two Seaway 
Corporations are actively involved in the GSI. 

1 want to mention another major player in helping address broad environmental problems, the 
Great Lakes Maritime Research Institute, a U.S. Maritime Administration National Maritime 
Enhancement Institute established in 2004. A joint project between the University of Minnesota- 
Duluth and the University of Superior- Wisconsin, the Institute pursues research efforts in marine 
transportation and environmental planning including aquatic invasive species, as outlined in the 
Coast Guard and Maritime Transportation Act of 2004. The Seaway Corporations are working 
closely with the Institute, as well as the U.S. Maritime Administration, the U.S. Army Corps of 
Engineers, the USCG and U.S. Navy, along with the marine industry to move forward on 
implementation of safe, reliable and affordable ballast water solutions from the many potential 
technologies that scientists have reviewed over the past decade. 

In addition, the SLSDC plays a key role on the Great Lakes Regional Waterways Management 
Forum, a group of U.S. and Canadian federal representatives who work cooperatively to identify 
and resolve waterways management issues in the Great Lakes region. The Forum specifically 
reviews issues that cross multiple jurisdictional zones and/or involve international issues and is 
tasked with developing operational solutions that improve the use and effectiveness of the Great 
Lakes for the public. Over the past few years, the SLSDC has played an active role on the 
Forum's ballast water working group. The ballast water working group was developed to 
harmonize efforts between the USCG, Transport Canada, and the two Seaway Corporations to 
coordinate and exchange compliance and research efforts for reducing aquatic nuisance species 
invasions via ballast water in the Great Lakes. 

Thc two Seaway Corporations are also committed to sharing with the public the progress that has 
been made to date on marine environmental challenges impacting the waterway. The binational 
website, www.greatlakes-seaway.com, now includes a section providing timely updates on ballast 
water initiatives as well as other environmental activities. 
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Substantial coordination and research is ongoing in an aggressive effort to find solutions to the 
problem of aquatic invasive species in the Great Lakes. The SLSDC will continue to pursue and 
promote the responsible, coordinated efforts underway to address the serious problems that result 
from invasive species. We are committed to working with Congress to construct the federal 
legislative response necessary to address the problem quickly and uniformly. 

* * ♦ + * 
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Before the House Transportation and Infrastructure's Subcommittee on 
Water Resources and Environment 

Hearing on "The Impact of Aquatic Invasive Species on the Great Lakes" 

Testimony of Jennifer McKay 
Policy Specialist, Tip of the Mitt Watershed Council 

March 7, 2007 

Madame Chairwoman and members of the Subcommittee, thank you for the opportunity to 
submit testimony on the impact of aquatic invasive species on the Great Lakes. As a means of 
introduction, Tip of the Mitt Watershed Council, founded in 1 979, is a nonprofit organization 
whose purpose is to protect, restore, and enhance water resources, including inland lakes, rivers, 
wetlands, groundwater, and the Great Lakes. We base all our programs on sound science and 
policy analysis, and have garnered respect for our work from local, state, and federal agencies, 
businesses, fellow environmental organizations, and citizens. As the lead organization for water 
resources protection in Antrim, Charlevoix, Cheboygan, and Emmet Counties, the Watershed 
Council is working to preserve the heritage of Northern Michigan - a tradition built around our 
magnificent waters. 

My testimony focuses on the need to act now to prevent future aquatie invasive species from 
entering the Great Lakes ecosystem, the local impacts associated with aquatic invasive species, 
and local efforts to combat their spread. 


Wc need to act now. 

The invasion of exotic species is one of the gravest dangers facing the Great Lakes today. 
Invasive species such as round-gobies, zebra and quagga mussels, sea lamprey, and ruffe have 
taken over Great Lakes ecosystems not only at the expense of native species, but also to the 
expense of Great Lakes residents and businesses as well. 

Since the 1800s, more than 180 alien species have invaded the Great Lakes ecosystem from 
around the world, costing us millions, and in some cases, irreparably damaging the Great Lakes 
ecosystem. Most invasive species introductions can be linked to economic activities, such as 
production, trade, shipping, and recreation. More than one-third of these organisms have been 
introduced in the past 30 years - since the St. Lawrence Seaway opened up. Exotic species are 
brought to the Great Lakes region and spread in ballast water dumped by ships that have been 
overseas, and are further spread on board personal watercraft and by people traveling between 
bodies of water. 

There are both economic and ecological impacts, both of which are quite serious. Ecologically, 
aquatic invasive species impacts include food-web disruptions, native species reduction or loss 
(and dependent species), water quality degradation, and the introduction of pathogens, 
f urthermore, ecosystem disruptions and imbalances can result in increased danger to human 
health. Once introduced into the Great Lakes, many aquatic invasive species can find their way 
into inland lakes, rivers, wetlands, and other waterways, thus greatly compounding the problems 
associated with invasive species. 
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Moreover, 42 percem of threatened and endangered species in the U.S. are at risk, mainly 
because of invasive species. 

The negative economic impact of invasive species is in the billions of dollars and once they are 
introduced into the Great Lakes ecosystem, controlling them is a losing battle. Invasive species 
adversely affect many commercial, agricultural, aquacultural, and recreational activities that rely 
heavily on a strong and stable ecosystem. Economic losses in the Great Lakes Basin from aquatic 
invasive species were estimated in 2005 at $5 billion per year. Additionally, the costs incurred 
by the state, local municipalities, and businesses to respond to the introduction of an aquatic 
invasive species is quite significant. Damage estimate from zebra mussels alone exceed $3 
billion over the past ten years. Furthermore, studies have estimated lost property values on 
infested water bodies of up to $12,000 per property. 

Of great importance, the economies of the Great Lakes states and especially Northern Michigan 
is inextricably linked to our water resources, capitalizing on the astounding beauty that stems 
from the diverse array of wildlife and natural places in the region. As a result, tourism has grown 
to become one of the top industries in each of the eight Great Lakes states. Economically, 
aquatic invasive species result in losses in tourism, sports-fisheries, and more. In Michigan, 
fishing expenditures alone exceed $800,000,000 per year, a figure that could drop substantially 
as aquatic invasive species disrupt ecosystems and impact fisheries. In Michigan, tourism 
boasts a $16 billion business that supports approximately 173,000 jobs. The boating industry in 
Michigan exceeds $2.4 billion a year and supports a total of 51,329 Jobs statewide. 

Clean water, vibrant wildlife habitat, and beautiful landscapes are fundamental to the success of 
tourism in Northern Michigan. The continual onslaught of aquatic invasive species threatens the 
very attributes that allow our tourism industry to thrive. For an area whose population triples in 
the summer months due to the tourists, introductions of invasive species could mean devastation. 
If we don’t act now to combat invasive species, more boaters will be denied access to their 
favorite spot due to excessive aquatic plant growth, our children and grandchildren will be 
unable to swim or walk the beach without slicing their foot or hand on the shells of the zebra or 
quagga mussels, and fisherman will be unable to catch the perch and whitefish that were once 
staples in the Great Lakes. The Great Lakes as a tourist destination is at stake. The Great Lakes 
experience, way of life, and heritage declines with each new invasion. 

Invasive species are entering the Great Lakes at an average of every 6 to 8 months. What will be 
the next organism to further degrade the Great Lakes? What will be the next organism to destroy 
the Great Lakes fishery or disrupt the food chain? None of us care to sit around and find out. 

We must act now. 

Local Impacts 

As with every community throughout the Great Lakes Basin, Northern Michigan has felt the 
effects of aquatic invasive species. Among the many effects, we have experienced an infestation 
of Eurasian watermilfoil causing adverse impacts to the ecosystem and to recreation. Eurasian 
watermilfoil tolerates lower temperatures and starts earlier than other aquatic plants, quickly 
forming thick underwater stands of tangled stems and vast mats of vegetation at water's surface. 

In addition to impeding navigation, no one likes to swim in areas where these dense weed beds 
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are at the surface. The lake ecosystem suffers because Eurasian watermilfoil displaces and 
reduces native aquatic plant diversity, which is needed for a healthy fishery. Infestations can also 
impair water quality due to dissolved oxygen depletion as thick stands die and decay. 

Extensive stretches of shoreline are also experiencing a resurgence of algae with where large 
amounts of green algae have accumulated in nearshore areas. One of the Great Lakes most 
notorious aquatic invasive species, zebra mussels, is a primary culprit in the proliferation of 
increased algae growth. Filtering up to one liter of water per day, zebra mussels remove 
nutrients such as free floating algae or phytoplankton from the water. As a result of their feeding, 
the clearer water allows sunlight to penetrate to deeper depths, thus improving growth conditions 
for bottom-dwelling, or periphyton algae. Zebra mussel waste also adds nutrients to the bottom, 
providing more nutrients for the growth of periphyton or attached algae. Because the water is 
clearer and the light can penetrate further, rocky areas commonly found in our region are now 
suitable for bottom-dwelling algae. Over the past few years there has been an increase in Lake 
Michigan shoreline property owners distressing over algae on their shorelines. 

Recently, analyses of fish sampled from northern Lake Huron have confirmed the existence of 
viral hemorrhagic septicemia (VHS) in lake whitefish, walleyes and Chinook salmon. While 
posing no threat to public health, the fish kills on Great Lakes have involved thousands of fish 
infeeted by the VHS. Currently, there is no vaccine against VHS, and any measures to control its 
spread will require monitoring outbreaks and isolating fish so they don't spread the disease. We 
now must wait and see how VHS will impact our local community. 

Paramount to our mission to protect our water resources, Tip of the Mitt Watershed Council 
works on many fronts when it comes to invasive species. We have programs to monitor the 
spread of invasive species, such as the Aquatic Invasive Species Patrol which trains volunteers to 
identify and inventory aquatic invasive species. We also actively work to manage invasive 
species in our lakes and streams where it is feasible. We have worked with several lake 
associations throughout Northern Michigan to control Eurasian watermilfoil. However, our 
monitoring and management efforts will not prevent more aquatic invasive species from entering 
our waterways. 

Additionally, while waiting for federal action, the State of Michigan has taken leadership to 
address aquatic invasive species by being the first Great Lakes state to enact legislation 
regulating ballast water. Michigan’s Ballast Water Control General Permit, the first of its kind in 
the nation, requires ongoing vessels to treat their ballast water prior to entering Michigan ports to 
prevent aquatic invasive species from being introduced into the Great Lakes. Michigan has 
taken action using scientifically sound methods under the Clean Water Act’s existing authority to 
set standards to control the largest known source of new invasions. While the State of Michigan 
hopes their leadership will set an example that our other Great Lakes neighbors will follow, 
federal action is the most effective and comprehensive way to prevent the Great Lakes from the 
threat of invasive species. It is essential for the federal government to act swiftly to prevent new 
introductions. There is far too much at stake to wait any longer to respond to the tide of invasive 
species that is taxing our natural heritage and disrupting our region’s way of life. 


Conclusion 
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We commend the Chairwoman and the members of this Subcommittee for your leadership in 
scheduling this hearing. The Great Lakes are some of the most magnificent natural resources on 
Earth, holding nearly 20% of the planet’s fresh surface water. In addition to the Lakes 
themselves, the region is richly endowed with high quality inland lakes, expansive forests, blue- 
ribbon trout streams, prairies, bogs, and the largest freshwater coastal wetlands on Earth. We are 
witnessing an increasing rate of discovery of non-native species with severe environmental and 
economic impacts. While scientists throughout the region agree that invasive species are one of 
the greatest threats to the Great Lakes, you do not have to be a scientist to recognize the damage 
these invaders inflict on our fisheries, economy, and human health. Comprehensive legislation is 
needed to combat the future wave of invasions from occurring. If we are going to maintain the 
proud heritage of the Great Lakes, now is the time to shut the door on aquatic invasive species. 
The longer the wait, the more expensive the investment will be and the more we will lose 
because of the delay. 
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